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EXECUTIVE SUMMARY

The Hungry Horse Reservoir study is part of the Northwest
Power Planning Council's resident fish and wildlife plan. The
plan is responsible for mtigating damages to the fish and
wildlife resources caused by hydroel ectric devel opnent in the
Colunbia River Basin. The major goal of our study is to quantify
seasonal water |evels needed to maintain or enhance the reservoir
fishery. This study began in May 1983 and is scheduled for
conpletion in 1988.

This report contains a summary of the |imnological, food
habits, fish abundance and fish distribution data collected
primarily in 1986. A thorough statistical analysis of the data
will be presented in the conpletion report in 1988.

Hungry Horse Reservoir was isothermal during 1986 from
approxi mately Decenber to md April. \Water tenperatures warned
earlier in the spring than in previous years. The surface
tenperature at the end of My 1986 was 17.5°C as conpared to
11.1°% for the same date in 1985. Dissolved oxygen concentrations
and pH val ues were within the optinumrange for production of
west sl ope cutthroat and bull trout.

Daphni a, Diaptomus and Cyclops conprised approxi nately 90
percent of the biomass of zooplankton populations in 1986 wth
Daphni a pul ex accounting for 13 percent of the standing crop. The
warmer water tenperatures in springl986 advanced the seasona
progressi on of zoopl ankt on abundance.

Downstream | oss of zooplankton was significant only in
Novenber and Decenber when the reservoir was isgthernmal. The
zoopl ankt on abundance in Decenber of 1.592 (N*M™") in the South
Fork Flathead River downstreamfromthe damwas approximately 27
percent of zooplankton densities in the forebay. It appeared that
| arge drawdowns during the period when the reservoir was not
thermally stratified could significantly increase downstream | o0ss

The biomass of aquatic dipterans was 4.0 to 7.0 tines greater
in the reservoir zones that were continually wetted than in the
shal | ow areas which were annual |y dewatered. @ The adverse effect
of reservoir drawdown on benthic macroinvertebrates has been wel |
docunented during this study.

The abundance of aquatic insects on the surface filmwas |ower
than in previous years wth dipterans having only one peak in the
spring.  The biomass of terrestrial insects was highest from My
through August, decreased in Septenber and declined to alnost zero
in Novenber.

Anal ysis of stomachs from fish collected in 1985 indicated
that food habits of all species were simlar to previous years



with some exceptions. Westslope cutthroat trout and nountain
whitefish fed nore on aquatic dipteran larvae in the spring than
in previous years. Bull trout fed more on westslope cutthroat
trout in May. Terrestrial insects conprised the majority of the
food ingested by cutthroat trout, whereas bull trout fed nostly on
fish, and zoopl ankton dom nated the diet of nountain whitefish

The catch of fish in gill nets has been relatively stable
indicating that the populations have varied little during the
study. The catch of westslope cutthroat trout in floating nets
had a mean of 2.6 and 1.4 fish per net in the spring and fall
respectively. Bull trout catches in sinking nets were also higher
inthe spring, averaging 5.3 fish per net as conpared to 4.3 fish
per net in the fall. The catch of both species was higher in the
Sullivan area than in the Emery and Murray areas. G| net
catches of mountain whitefish were highest in the fall, averaging
13.0 fish per sinking net. Northern squawfish and suckers were
cagght primarily in the summer when water tenperatures were above
15°C.

The spawning runs of westslope cutthroat trout into Hungry
Horse Creek have declined froma high of 1,160 fish in 1968 to
approximately 322 in 1986. This long-term reduction in spawners
appears to have been influenced primarily by the drawdown
begi nni ng i n August or Septenber and habitat degradation in the
stream caused by road building and logging activities. Reservoir
drawdown in the late summer nay increase nortality of juvenile
cutthroat by increasing conpetition and meking the juveniles nore
accessible to predators.

The recruitnent of juvenile cutthroat to the reservoir from
Hungry Horse Creek has declined during this period. The catch of
juveniles in the fish trap has ranged from2. 700 fish inl1969 to
912 in 1984. A study of the substrate conposition in the stream
indicated that fine sediment concentrations are high enough to be
adversely affecting incubation success of cutthroat eggs. In a
natural stream channel high concentrations of fines may be
mtigated by groundwater upwellings in spawni ng areas.

Estimating the annual recruitment of westslope cutthroat trout
to Hungry Horse Reservoir was a difficult task, because of the
nunber of tributary streans and the conplex life cycle. W
estimated the standing crop of adfluvial juveniles at 81,946 fish
in tributaries utilized for spawning by reservoir cutthroat.
Approxi mately 30 percent of these juveniles or about 24,600 fish
should be recruited to the reservoir annually.

Movenent patterns and catch rates of westslope cutthroat
trout, indicated that cutthroat preferred the habitat in the upper
part of the reservoir. This area of the reservoir has a
preponderance of the shallow, nore productive littoral habitat and
cool er water tenperatures.

X



The catch rate of 0.19 fish per angler hour of effort in 1986
was conparable to the 1985 rate of 0.17 fish per hour. The tota
harvest of cutthroat and bull trout in 1985 was estimated to be
4,425 and 887. respectively.

Steady progress was made during the year on devel opnent of the
quantitative fisheries nodel. The physical framework conponent
was conpl eted, except for the integration of the thermal nodel
whi ch has |agged behind schedule. Data bases from the Hungry
Horse study have been made conpatible with the state conputer
systemand sent to Bozeman for incorporation in the nodel

Xi i



INTRODUCTION

The Pacific Northwest Electric Power Planning and Conservation
Act, passed in 1980 by Congress, has provided a mechani sm which
integrates and provides for stable energy planning in the Pacific
Northwest.  The Act created the Northwest Power Planning Counci
and charged the Council with devel oping a conprehensive fish and
wildlife programto protect and enhance fish and wildlife inpacted
by hydroel ectric devel opment in the Colunbia River Basin. The
Bonnevi |l e Power Adnministration (BPA) is one of the many agencies
inpl ementing the Council's program The Hungry Horse Reservoir
(HHR) study is part of the Council's program

A maxi mum drawdown of 85 feet was reconmended by G aham et al
(1982) for HRR  This recomendati on was subsequently adopted by
the Council as part of its fish and wildlife program The maxi mum
drawdown proposal and timng of drawdown will be reviewed at the
end of this study. Changes in operation will be integrated with
data fromthe HHR study, "water budget" requirenents, resident
fish flow needs, irrigation demands and changing power |oads in
the northwest.

Reservoir operation affects game fish production by altering
t he physical environnent through changes in reservoir norpho-
metrics such as surface area, water volume, nean depth and
shoreline length. Annual drawdown for flood control and power
production adversely affects primary productivity (Wods 1982).
benthos production (Benson and Hudson 1975). and fish production
in reservoirs (Jenkins 1970). Gaham et al. (1982) indicated that
increased | evels of drawdown in HHR from 1965 t01975 adversely
affected the growth and survival of westslope cutthroat trout
(Salmy clarki Lewisi).

W hypot hesi ze that reservoir operation may affect the
production of gane fish by:

1) Controlling the amount of reservoir area which collects
incomng solar energy and terrestrial insects

2) Controlling the quantity and quality of habitats available to
phyt opl ankt on and zoopl ankton (vol unme of water) and benthic
Invertebrates (wetted reservoir bed);

3) Weakening the thermal structure of the reservoir by passing

large inflow and outflow vol umes which subsequently reduces
zoopl ankt on producti on;

4 Reducing the availability of food organisns and littoral zone
habitat for game fish species.



OBJECTI VES

This study proposes to quantify seasonal water |evels needed

to maintain or enhance principal game fish species in Hungry Horse
Reservoir. The specific study objectives are:

1)

2)

Estimate the inpact of reservoir operation on mgjor game fish
speci es:

Devel op rel ationshi ps between reservoir drawdown and reservoir
habitat use by fish and fish food organisns:

Quantify the amount of reservoir habitat avail able at
different water level elevations

Estimate recruitment of vestslope cutthroat trout juveniles
from inportant spawning and nursery areas;

Det erm ne the abundance, growth, distribution and use of
avail abl e habitat by major ganme species in the reservoir;

Det erm ne the abundance and availability of fish food
organisms in the reservoir;

Quantify the seasonal use of available food itens by ngjor
fish species.



DESCRI PTI ON OF THE SYUDY AREA

Hungry Horse Dam was conpleted in 1952 and the reservoir
reached full pool elevation of 3,560 ft nmsl in July 1953. The dam
i mpounded the South Fork of the Flathead River eight km upstream
fromits confluence with the Flathead River (Figure 1). Hungry
Horse is a large storage reservoir operated by the Bureau of
Recl amat i on. The primary benefits of the project are flood
control and power production with the principal power benefit
comng from generation at downstream projects. \Water passes
through 19 downstream projects, generating approximtely 4.6
billion kilowatt hours of energy annually as conpared to 1.0
billion at the Hungry Horse project.

The South Fork drains an area of approxi nately 4,403 km? on
the west side of the Continental Divide in northwestern Mntana
The basin is underlain principally by sedinentary rocks. The
drainage is alnost entirely within lands admnistered by the U S.
Forest Service with the upper part in the Bob Mrshall WI derness
Area

WATER QUALI TY

Water quality data collected during 1978 indicated that Hungry
Horse Reservoir was oligotrophic with |ow nutrient input and
primary productivity. Low nutrient concentrations, transparent
wat er and |low al gal standing crops are a result of the basin's
geol ogy, conparatively pristine nature of the South Fork water-
shed, "and reservoir norphology. Mst of the drainage area is
underlain by nutrient-poor Precanbrian sedinentary rock which is
frequently deficient in carbonates and phosphorus (Sinons and
Ror abaugh 1971).

MORPHOMETRI CS

At full pool, the reservoir is 56 kmin length with an area of
23,800 acres and a vol ume of 3,468,000 acre-feet. Usable storage
for power production starts at elevation 3,336 nsl and incl udes
2,982.000 acre-feet which is 86.0 percent of total full pool
vol ume.  Maxi num drawdown of 224 ft. would | eave only 14.0 percent
of full pool capacity (Table 1). The naxi mum drawdovn on record
of 128 ft. in 1972 reduced the volune to 37 percent of full pool
The reconmended drawdown of 85 ft. shrinks reservoir volune to 53

percent of full pool capacity.
RESERVO R OPERATI ON
Reservoir operation has varied considerably since HHR was

first filled. Historic operation can be classified into three
peri ods based on average annual maxi num drawdown: 1) 1955-1964
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Table 1. Mrphonetric data for Hungry Horse Reservoir.

Drai nage area (sg. mles) 1.700 (4,403 sqg. km
Average annual discharge (acre-ft.) 2,386,918 (2.95 cubic km)-a-‘-/

Surface area (acres) 23.800 (9,632 ha)

Pool length (mles) 35 (56 km

Shoreline length (mles) 133 (213 km

Shor el i ne devel oprent 5.95

Mean depth (ft.) 146 (44.5

Storage capacity (acre-ft.) 3.468.000 (4. 24 cubic km
Useabl e storage (acre-ft.) 2.982.000 (3.68 cubic km
Storage ratio 1.45

El evation at full pool (ft.) 3.560 nsl (1,085.8 m

El evation at mninmm pool (ft.) 3,316 nsl (1,011.4 m

&/ Based on unregul ated flow from 1929-51.



when drawdown averaged 64 ft; 2) 1965-1975 when drawdown averaged
92 ft. and when drawdown for advance power began: and 3) 1976-1986
when drawdown averaged 66 ft.  Maxi num drawdown has ranged from
31 ft. in 1963 to 128 ft. in 1972, with a nean of 76 ft. (Figure
2).  Maxi num drawdown has been bel ow the proposed 85-ft. [evel in
ei ght of 30 years of record. Water requirenents for fish
mtigation efforts and changing power |oads may nodify reservoir
operation in the future.

The operation of HHR is controlled by a conbination of
interacting factors including: flood control, generation of hydro-
electric power, recreational use of the reservoir, resident fish
flows for the Flathead River and water budget flows. The
reservoir is drafted in the fall to provide advance power for
direct service industries. The major evacuation of water occurs
from December through March for flood control and power
production. The reservoir is usually filled by the end of July
and remains at full pool until after Labor Day to provide summer
recreation. Operation is also regulated to provide flows for
kokanee spawni ng and incubation of eggs in the Flathead R ver
downstream from the mouth of the South Fork. From Cctober 15 to
Decenber 15, flows in the Flathead River near Colunbia Falls are
mai nt ai ned bet ween 3,500-4,500 cfs. A minimmflow of 3,500 cfs
is maintained the remainder of the year for incubation of kokanee
eggs and for spawning and rearing of other fish species, and
aquatic invertebrate production.

FI SH SPECI ES

Prior to construction of Hungry Horse Damin 1952, the South
Fork Flathead River drainage was considered the major spawning
area for adfluvial fish stocks fromF athead Lake. Substantia
nunbers of bull trout and westslope cutthroat trout spawned in the
Sout h Fork drainage along with smaller nunmbers of mountain
whi t efi sh and kokanee sal non (Oncorhynchus nerka). Native fish
species in the South Fork drainage prior to dam construction
i ncl uded west sl ope cutthroat, bull trout (Salvelinus confluentus),
nmountai n whitefish (Prosopiumwllianmsoni), northern squawfish
(Ptychocheilus oregonensis), |argescale sucker (Catostonus
macr ochei l us). |ongnose sucker (Catostomus catostonus). pygny
whi t ef i sh (Prosopium caulteri) and scul pins (Cottus sp.).

The fish population in HHR is unique because native species
conprise alnmost the entire fish cormunity. They are considered
abundant except for pygny whitefish which is rated as rare (Table
2). Pygmy whitefish may be more abundant than net data indicates,
because they are not vulnerable to being caught in shoreline net
sets.
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Table 2. The relative abundance of fish species in Hungry Horse
Reservoir as deternined by gill net catches and creel

surveys from 1958 to 1986.

par ent heses.

Abbreviations are given in

Relat.ive

Speci es Scientific nane abundance?/
Native Species
Vst sl ope cutt hroat Salmo clarki |ew si A
trout (WCT)
Bul I trout (DV) Sal vel i nus conf | uent us A
Mount ai n whi tefi sh (MWF) Prosopi um wi | | i ansoni A
Pygny whi tefish (PW) Prosopi um coul teri rR/
Nort hern squawfish (NSQ Ptychochei | us _oregonensi s A
Largescal e sucker (CU) Cat ost onus _machr ochei | us A
Longnose sucker (LnSU Cat ost onus _cat ost onus A
Scul pi n speci es cottus sp. R
Exotic Species
Rai nbow trout (RB) Sal no gai rdneri R
Yel | onst one cutt hr oat Sal mo | ew si__bouvieri R
trout (YCT)
Arctic grayling (&R Thynal [us_arcticus R

2/ Rel ative abundance:

A = abundant, C - comon, R = rare.

b/ pygny whitefish may be nore abundant than net catches
i ndi cated because they inhabit deep offshore waters and are
not vulnerable to shoreline net sets.



METHODS

Ceneral descriptions of nethods used to collect and anal yze
data are presented in this report. Detailed nethods for the
Hungry Horse Reservoir study were given in the 1985 annual report
(May and Zubik 1985).

SEASONS

For the purposes of sanpling, the year was stratified into
four seasons based on reservoir operation and surface water
t enperat ures.

1) Wnter (md Novenber through April) - when the reservoir is
evacuated for flood control and pomer production, surface
water tenperatures are bel ow 8.0° and the reservoir is
| sot her mal ;

2) Spring (May and June) - when the reservoir is refilled and
surface water tenperatures are between 8-15°C and increasing:

3) Summer (July through md Septenber) - when the reservoir |s
near full pool, surface water tenperatures are between 16-22°C
and the reservoir is thermally stratified;

4) Fall (md Septenber through mid November) - when drafting of
the reservoir begins for power production and surface water
tenperatures are between 8-15°C and decl i ning.

RESERVO R HABI TAT

HHR was segregated into the Emery, Mirray and Sul livan areas
based on reservoir morphonetry and the effects of drawdown (Figure
1). Wthin each of these study areas a permanent station was
selected for water quality and zoopl ankton data collection.
Vertical fish distribution and benthic macroinvertebrate sanples
were coll ected near these permanent sites. In addition to
permanent sanpling sites, transects were established across the
reservoir at visual |andmarks where randonly sel ected zoopl ankton
surface insect and purse seine sanples were collected.

The reservoir habitat was divided into nearshore (littoral)
And of fshore (limetic) zones. The littoral zone included the
area |less than the depth of the euphotic zone (approximately 20
meters) and less than 100 neters from the shoreline.

Contour maps of the reservoir were digitized by 10-foot
contour intervals for each geographic area



Monthly lake-filling and hydraulic-residence times were
cal cul ated using the fornulas adapted from Wods (1982). Lake-
filling time represents the time required to replace the volune of
a reservoir at a given inflow, whereas hydraulic-residence tine
represents the time required to replace the volume of a reservoir
at a given outflow.

PHYSI CAL LI MNOLOGY

VWater tenperature (°c), dissolved oxygen (mg'1~1y, pH and
specific conductivity (unhos'cm‘l) were neasured at the permanent
sites. Measurements were taken biweekly from My through Cctober
with a Martek Mark V digital water quality anal yzer, and nonthly
from Novenber through March when access to the reservoir was
available, The vertical profile data were collected inmediately
bel ow the water surface, 1. 2, 3, 5 7, 9. 11, 13, 15, 18, 21 m
and every three neters down to 60 m then every five neters from
60 mto 100 mor the bottom Calibration of the neter was done in
the field from May through Cctober and in the | aboratory
immediately prior to field neasurenments from Novenber through
March when anbient air tenperatures were bel ow freezing.

Light transmttance was measured in foot candles using a
Protomatic photoneter. Incident |ight was nmeasured inmediately
above the water's surface. Light penetration was neasured at
depths of 90, 60, 30, 15, 5, 1 and 0.1 percent of the incident
light. Geeson et al. (1977) defined the | ower boundary of the
euphotic zone as the 1.0 percent of incident |ight depth.

Water tenperature, dissolved oxygen, pH conductivity and
light transmttance profile data were entered into conputer data
files and transferred to the U S. Ceol ogi cal Survey WATSTORE
system and the Environnental Protection Agency STORET system
| sopl eth diagrams were generated using the USGS program STAMPEDE

FI SH FOOD AVAI LABI LI YY
Zoopl ankt on

Zoopl ankton densities were determ ned using Wsconsin pl ankton
nets. Three 30-mvertical tows were nmade biweekly in the Emery,
Mirray and Sullivan areas. The Enery area was sanpled through the
ice in February. In each area sanples were collected at the
pernmanent |imol gi cal buoy and two randonmly selected transects

Vertical distribution of zooplankton was assessed using a 30-
liter plexiglass Schindler plankton trap (Schindler 1969). A
pl ankton trap sanple series consisted of duplicate sanples
collected fromthe surface and every three neters down to 15 m
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then every five neters down to 30 m Plankton trap sanple series
were collected nonthly in the three areas at the pernanent
|'i mol ogi cal buoys.

Zoopl ankton was col l ected in the South Fork of the Fl athead
River with drift nets approximately 2.5 kilonmeters downstream from
Hungry Horse Dam  The net consisted of a one meter wide by 0.5
neter deep angle iron frame attached to 103 mcron nitex nesh
material, which tapered back to a collar. A renovable plexiglass
bucket with panels of 103 micron mesh netting was attached to this
collar. The net was anchored by iron stakes driven into the
substrate through rings attached to the side of the frane.

Duplicate sanples were taken biweekly. The water velocity
t hrough each net was recorded along with water depth and
tenperature. Instantaneous river flows were taken from a USGS
gauging station located inmmediately upstream

Al'l zoopl ankton sanples were preserved in the field with a
four percent formalin and sucrose sol ution. Five 1.0 m
subsanpl es were counted and identified to genus in a Sedgew ck-
Rafter counting cell using a binocular conmpound microscope at 40x
total magnification.

Surface I|nsects

Surface insects were collected with a net attached to a one-
neter wide franme with a renovabl e plexiglass bucket. Three
random y selected sites were sanpled in each area biweekly from
May through Novermber. (One tow was made within 100 m of the shore
and one further than 100 mfromshore. Each collection sanpled
approxi mately 600 m* of water surface. Al insects were
identified to order and weighed in the |aboratory.

Bent hos

Benthos col |l ections were nade nonthly from May through
Novenber using a Peterson dredge which sanpled 0.092-f of
reservoir bottom Three replicate sanples were taken from each of
the following depth intervals for a total of nine sanples: 1)
full pool elevation (3,560 ft.) to recomrended drawdown el evation
of 3,475 feet; 2) recomended drawdown to maxi mum drawdown on

record at elevation 3432feet; and 3) bel ow el evation 3,432 feet.

Al macroinvertebrates were sorted fromthe sanples,
identified to order or class and weighed.

11



EMERGENCE TRAPS

Energing dipteran were sanpled with a one square neter
emergence trap constructed of |/2-inch thick acrylic (Figure 3).
styrofoam strips were attached to the bottomof the trap for
floatation and the trap was anchored to a five gallon bucket
filled with concrete. Holes, approximtely 150 nmin di ameter
were cut in each side of the trap and the top of the catch basin
to allow for evaporation and reduce the condensation problem on
the inside surfaces of the trap. The holes were covered with
nitex cloth having 102 mcron openings. Anti-freeze was used as
the preservative in the catch basin.

Five traps were placed in nearshore areas at water depths of
between four to ten meters below full pool. These areas have been
dewat ered annually during the study. The other five traps were
placed in offshore areas at water depths greater than 30 nmeters
bel ow full pool. The traps were checked weekly, insects renoved
and placed in vials with labels. Al macroinvertebrates were
pi cked fromthe sanple and identified to order. Nunmber and total
wet weights were determned and densities expressed as Nm 2 and
g'm~2 caught per week

FOOD HABI TS

Fish for food habits analysis were collected with gill nets
fromeach area of the reservoir during the seasonal gill net
series. Approximately twenty westslope cutthroat, bull trout, and
northern squawfi sh were collected fromeach area seasonally, along
with six nmountain whitefish

Zoopl ankton were identified to genus, insects to order and
fish to species. The nunber, frequency of occurrence, and weight
of each food itemwas cal cul ated and conmbined into an index for
relative inportance (IR). The IR values range fromO0 to 100,
with a value of 100 indicating exclusive use of the food item

FI SH ABUNDANCE AND DI STRI BUTI ON
Hori zontal G111 Nets

Standard experinental floating and sinking gill nets were used
to sanple fish in near-shore areas seasonally in each area. A
floating net set consisted of two floating nets tied end to end
(doubl e floater) and fished perpendicular fromshore. A sinking
net consisted of a single net fished perpendicular fromshore. In
each area, seven double floaters and five sinkers were set in the
evening and retrieved the next norning for two consecutive days
(Figure 1).

12



Figure 3. Enmergence trap.
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All fish were removed fromthe nets, identified to species,
and length (m) and weight (g) recorded for each fish. Sex and
state of sexual maturity (ripe. spent, nmature, immature) were
recorded for game fish. Scale sanples were taken fromall gane
fish and representative nunbers fromnongane fish. Qoliths were
col l ected fromwestslope cutthroat trout beginning in Decenber
1984.

Fi sh Trapping

A downstream fish trap and | eads covered with 6.4 nmm square
nmesh hardware cloth was fished in Emery Creek (Figure 1). An
upstream and downstream trap was operated in Hungry Horse Creek.
Traps were checked twice daily and all fish were renoved,
anest hesi zed, neasured and wei ghed. Species, length, weight, tag
nunber and tag type were recorded for each fish. Al fish |onger
than 250 nmwere tagged wi t h nunbered fl oy anchor tags and fish
100 to 250 mmin length were tagged with nunbered flow dangl er
tags. Scales were taken for age determination from representative
sanples of fish from each stream

Redd Counts

In order to better assess the adfluvial westslope cutthroat
runs in the Hungry Horse Creek Drainage, stream trapping inforna-
tion was supplenented with total spawning site inventories
followi ng conpletion of the 1986 run. West sl ope cutt hroat
spawni ng sites (redds) are extremely difficult to identify and
count, since spawning generally occurs during spring peak flows.
These high flows and associ ated bedl oad nmovenment comnbine with
| arge volunes of suspended sediment to limt observation of redds.
The low spring peak flows in 1986 provided a rare opportunity to
conpl ete these surveys.

Progression of the spawning run was closely nonitored at the
trap site to insure proper timng for inventories. Final counts
were conducted from June 23 through June 25. Redds were
identified, classified and pace |ocated based on criteria
presented by Shepard et al.(1982) by trained observers wal ki ng
along the stream channel .

Areas surveyed included 4.8 km of Hungry Horse Creek fromthe
trap site upstreamto the access at stream kiloneter 6.2, the
lower 1.6 kmof Margaret Creek (junction with Hungry Horse Creek
up to the Highline Loop Road crossing) and the lower 2.7 km of
Tiger Creek (junction with Hungry Horse Creek up to the Highline
Loop Road crossing). The [ower 0.5 kmof Lost Mare Creek was al so
surveyed

14



Physi cal neasurenents of paraneters believed to be inportant
in distinguishing adfluvial redds from those constructed by other
cutthroat stocks were also collected. Redd |ength was neasured
fromthe upstream edge of the depression to the downstream end of
the tailspill. Redd width was documented at the w dest point of
the depression. These measurenents were conpared to identica
nmeasurenents taken on fluvial and resident westslope cutthroat
redds in Mddle Fork tributaries by Shepard et al. (ibid).

Substrate Conposition

In addition to spawning site inventories, |low spring flows
during 1986 allowed fields crews to |ocate areas where redds were
concentrated for substrate sanpling. Successful incubation of
sal noni d, enbryos in these areas requires gravels that are
relatively free of silt and sand. Laboratory studies and field
experiments have repeatedly shown that enbryo survival is
inversely related to the anount of fine sediment in the spawning
substrate.  Spawning gravel quality in the Hungry Horse Creek
Drai nage was assessed using the technique devel oped by Tappel
(1981) and Tappel and Bjornn (1983).

Substrate sanples were collected from several cutthroat
spawning areas in the drainage. A standard hollow core sanple
(McNeil and Ahnell 1964) was used follow ng nethods described by
Shepard and Graham (1982). Sanpling areas were |located in high-
use spawning areas docunented during the 1986 cutthroat spawning
site inventories in Hungry Horse, Margaret and Ti ger creeks.
Twel ve core sanples were collected from each sanpling area

Two areas were selected for sanpling in Hungry Horse Creek.
The downstream area (Lower Hungry Horse) was approximately 200 m
above the nouth of Margaret Creek at streamkilometer 2.1. The
upstream area (Upper Hungry Horse) was above the mouth of Lost
Mare Creek at stream kiloneter 4.3. Margaret Creek was sanpl ed
bel ow the access at stream kilometer 1.6 and Tiger Creek was
sanpl ed just above the east side road crossing at stream kil oneter
0.3.

Nat ural adfluvial cutthroat redds were present within each
sanpling area and were actually sanpled to conpare sites "worked"
by fish with undisturbed gravel. Sanples were placed in |abeled
bags and transported to the Flathead National Forest Soils Lab in
Kalispell for drying and sieve analysis. After drying, each core
sanpl e was passed through the follow ng sieve series:

76.1 mm (3.00 inches)
50.8 mm (2.00 inches)
25.4 mm (1.00 inch)
16.0 mm (0.62 inch)
12.7 mm (0.50 inch)
9.52 mMm (0.38 inch)
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6.35 M (0.25 inch)
2.00 nm (0.08 inch)
0.85 mm (0.03 inch)
0.063 nm  (0.002 inch)

pan (<0.002 i nch)

Al material retained on each sieve was wei ghed and the
percent dry weight in each size class was calculated. Mteria
remaining in suspension within the corer was sanpled using a 1.0
liter I'mhoff settling cone, follow ng procedures described by
Shepard and Graham (1982). This amount was added to the materia
in the pans to obtain the total amount smaller than 0.063 mm

G avel conposition was expressed as the cumul ative percentage
smal l er than each size class and plotted against sieve size on
| og-probability paper, to determne if the plot of material
smal ler than 25.4 mmresenbled a straight line. Data was then
transformed and regressed, by taking the natural |ogarithm of
sieve size as the independent variable and the inverse probability
transform val ue of cunulative percentage as the dependent
vari abl e. Equati ons were obtalned for each sanple. The
coefficient of deternination (£%) for these regressi on equations
should be close to 1.0 if the gravel particles were log normally
distributed. An r® value close to 1.0 showed that the sl ope and
intercept of the regression line could be used to describe the
entire range of particles in the spawning gravel (Tappel 1981,
Tappel and Bjornn 1983). The two points selected for this study
were the percent smaller than 6.35 mm and the percent smaller than
1.70 nm

Cutthroat enmbryo survival to emergence was predicted using the
| aboratory devel oped relationship reported by Irving and Bjornn
(1984). The actual predictive equation used was:

Survival = 106.10029 - 0.4460803 (56.35) - 7.7660173 (51.70) +
0. 1694598 (51.70)2

where:  (S6.35) percentage snaller than 6.35 mm
(51.70) percentage smaller than 1.70 mm and
(s1.70)2 - percentage smaller than 1.70 mm squared

Results of the 12 predictions from each spawning area were
averaged to obtain the nean predicted survival to energence for
each area

Popul ati on Estimates
The two-pass procedure (Zippin 1958) was used to make
estimates in streans with flows |ess than 10-12 cfs. For streans

with higher flows, the mark-and-recapture nmethod was utilized
(Vincent 1971). The section length for the mark-recapture
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estimate was 300 mas conpared to 150 mfor the two-pass nethod.
In general, methods outlined by Shepard and G aham (1983a) were
used.

VESTSLOPE CUTTHROAT TROUT MOVEMENT

Vestsl ope cutthroat trout adults were tagged with Ploy anchor
tags and the juveniles were tagged with Floy dangler tags. Fish
were captured with electrofishing gear, purse seine and gill nets
in the reservoir. Fish traps and angling were used to collect
cutthroat in reservoir tributaries and the South Fork of the
Fl athead River. Tag returns were provided by voluntary angler
returns, creel census interviews and fish sanpling activities in
the reservoir and tributary streans.

CREEL. CENSUS

A partial creel census was conducted on Hungry Horse Reservoir
from May through Cctober. Anglers were interviewed at checking
stations established at the west abutnent of the damand at the
junction of the east side road (FS38) and Desert Muntain Road
(FS590). The east side station was used exclusively in My and
June because the only |owwater boat ranp was |ocated on the east
side at Abbot Bay. From July through Qctober each checking
station was used on alternate census days.

Al weekend and hol i day days were sanpl ed, plus one weekday
per week. A census day began at 10 00 am and continued until
sunset .

Creel clerks interviewed fishermen on a party basis with
enphasis on the collection of complete trip interviews. Cree
data collected included: 1) area of reservoir fished, 2) number
of anglers in party, 3) total hours fished, 4) type of lure or
bait used. 5) angler origin, 6) whether fishing was from shore or
boat, 7) was fishing trip, inconplete or conplete, 8) species of
fish sought, and 9) nunber of each species caught. In addition,
total lengths in millimeters and weight in grans were taken on al
gane fish, scales collected fromwestslope cutthroat trout and tag
returns recorded.
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RESULTS AND DI SCUSSI ON
RESERVO R HABI TAT

Qperation of the reservoir inpacts the habitat of fish food
organi sns and fish through the changes in surface area, water
vol une, amount of littoral area and thermal stability. The latter
is influenced by hydraulic residence times (Mayhew 1977 and Wods
1982). Hydraul i c-residence tines of |ess than one year were
associated with weak thermal structure and reduced zoopl ankton
popul ati ons. The large outflow volunes resulted in cooler water-
tenperatures and a corresponding |inear decrease in zooplankton
popul ati ons.

Annual hydraulic-residence times in HHR varied considerably
fromyear to year (Table 3) but were generally above 1.0. The
mont hly resi dence tines, however, were below 1.0 during 19 nonths
from 1983-86. These |ow residence times were generally associated
with the nonths of reservoir drawdown. The variance in retention
times was a result of differences in inflow volumes anmong the year
coupled with reservoir operation (Figure 4). Low water years such
as 1986 generally have fewer nonths with a retention tinme of |ess
than 1.0 than years with above average inflows.

Maxi mum annual drawdown during the study has ranged from 45
feet in 1983 to 85 feet in 1985. The period that the reservoir
has been at full pool ranged fromone week in 1985 to nine weeks
in 1983 (Figure 4. The stream flows inl1985 were bel ow aver age
in the Colunbia Basin, resulting in storage reservoirs being
drafted to meet power | oads

PHYSI CAL LI MNOLOGY

Surface water tenperatures ranged from 0.0° to 20.6% during
1986 (Figures 5, 6 and 7). The entire reservoir was frozen by
January 1 and remained ice-covered until approximtely April 20.
Thermal stratification was present by the end of My and continued
through Septenber. The reservoir was isothermal from January
through April and from m d Novermber until the end of Decenber
Di ssol ved oxygen | evels were above the optinal level of 7 ng/liter
(H ckman and Ral ei gh 1982) required by cutthroat trout and should
not have had limted fish distribution (Appendix A, A2 and A3).
The pH (Appendix M, A5 and A6) and conductivity val ues (Appendix
A7. A8 and A9) were also within normal ranges reconmmended for the
devel oprment of heal thy aquatic comunities (Thurston et al. 1972).
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Table 3. Monthly lake-filling and hydraulic-residence tinmes for low (1973). nedi an (1980) and hi gh (1974) water years in Hungry
Horse Reservoir and for 1983-86.

Cunul ative
Mont h Annual Maxi mum di scharge
Year JAN FEB MR APR MAY  JUN JUL AUG SEP ocT NOV DEC mean drawdown (ft) (AF)
Lake-Filling Tinme (years)
1973 3.02 5.75  2.97 1.26 0.33 0.47 2.05 5.29 7.28 524 1.65 213 3.12 63 1.871. 000
1974 1.12 2.37  1.62 0.38 0.22 0.16 0.64 3.03 531 6.59 4.20 4.53 2.51 111 3.574.000
1980 5.54 5.47 3.99 0.50 0.30 0.59 1.86  4.47 3.79 5.43 3.08 1.40 3.04 69 2. 351,000
1983  3.87 4.88 2.41 1.05 0.35 0.47 0.97 3.67 540 4.27 2.57 4.55 2.87 45 2.872.300
1984 198 3.50 231 0.73 0.37 0.34 1.34 4.60 4.61 3.89 3.58 4.38 2.64 68 2.202. 900
1985  5.35 4.67 3.51 0.51 0.22 0.48 2.62 3.86 1.19 1.13 1.11  3.23 2.32 85 2.928. 110
1986 3.24 1.89 0.75 0.65 0.36 0.5 2.27 576 426 3.52 2.53 3.76 2.16 57 2.358. 190

Hydraulic Resi dence-Tinme (years)

1973  0.62 0.57 1.94 1.53 4,14 26.21 1.14 0.87 7.23 0.89 1.54 418 4.24
1974 0.74 0.54 0.36 0.21 0.8 147 087 215 115 0.70 0.47 0.57 0.84
1980 3.92 6.31 11.99 16.81 14.37 1.03 2,11 2,19 1.18 1.89 1.25 0.72 5.31
1983 1.15 0.88 103 0.54 0.87 492 108 258 0.8 079 373 071 1.59
1984 1.02 0.59 0.77 1.92 1.24 350 899 1.38 103 1.27 222 0.80 2.06
1985  0.54 0.53 0.62 3.66 13.00 1.88 0.96 0.58 0.62 0.97 6.41 0.66 2.54

1986  0.65 1.65 546 1.80 1.37 091 2.65 1.62 0.69 1.64 2,24 2.17 1.90
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Figure 4. Reservoir elevations in Hungry Horse
Reservoir from 1983- 86.
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FISH FOOD AVAILABILITY
zoopl ankt on

The zoopl ankton conmmunity during 1985 and 1986 was domi nat ed
by Daphnia, Cyclops and Diaptomus (Figure 8. These genera
conprised over 90 percent of the zoopl ankton bi omass (Appendi x Bl
and B2). Daphnia pulex, the primary zooplankton consuned by game
fish accounted for 18 and 13 percent of the biomass inl1985 and
1986, respectively. Cyclops was the most nunerous genera followed
by Diaptonus. Daphnia and Bosm na Bosmi na was i nportant
nunerically, conprising 15 percent of the total number of
zoopl ankton in 1985 and 1986, but it contributed relatively little
to the total biomass (Figure 9).

The seasonal progression of abundance was different between
the two years. Daphnia populations in 1985 were low in May and
June. and achi eved their maxi mum bi omass in August. During 1986,
Daphni a bi omass was nuch higher in May and June than in 1985, and
reached its peak in Septenmber. These differences in seasona
abundance were affected by water tenperature variability between
the two years. Wnter tenperatures were higher during spring,
1986 than during the same period in 1985. Surface water
temperatures in the Mirray area at the end of My, 1985 were
11.1°¢ as conpared to 17.5°C in1986. Martin et al. (1981) found
that water tenperatures played an inportant role in influencing
t he seasonal devel opnent of zoopl ankton popul ations in reservoirs.

The length distributions of the nmore inportant zoopl ankton
genera are given in Appendix B3. The frequency of Daphnia pul ex
above 1.5 nm was highest from August through Novenber. The
average nean | ength of Daphnia pulex for the year was highest in
the Sullivan area as were densities in October and Novenber when
cutthroat begin feeding intensively on this species of
zoopl ankt on

The vertical distribution of zooplankton in HHR duringl1985
and 1986 is given in Appendix B4 and B5. As in previous years,
zoopl ankt on densities were concentrated during the day above
fifteen meters. In general, the concentrations of Daphnia pul ex
inthe fall were in the upper 10-12 neters, nmaking them avail abl e
as food for cutthroat trout.

The downstream | oss of zooplankton from HHR was eval uated by
sanpling with drift nets in the South Fork of the Flathead R ver,
approxi mately 2.5 km downstream fromthe dam (Table 4). The nean
density for the period fromMay through Decenber, 1986 was
approxi mately 379 zoopl ankt on N'M3  which was approxi mtely 3.6
percent of the mean standing crop of zooplankton in the Enery area
during this period. The densities of zooplankton in the river
varied from zero to 27 percent of the populations in the Emery
area. The nunbers were generally low from May through Qctober
during the period when the reservoir was thermally stratified.
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Table 4. Mean zoopl ankton densities (N'M'3) and wei ghts (mg'H'3) estimated fromdrift net sanples taken in the South Fork of the
Fl at head River approximately 2.5 km downst ream from Hungry Horse Dam 1986 The instantaneous river flow during
sanpling is given in neters cubed per second (M “"5).

Total Zoopl ankt on

Number of River Flow Reservoir Zoopl ankt on Enery Area of the
Mont h Sanpl es (H‘3'S) El evation Daphnia  Bosmina  Cyclops Di apt omus Epi schura Tot al Reservoir
Number
May 2 8.2 3.542 0.0 0.0 0.0 0.0 0.0 0.0 5 281
June 4 107.5 3,557 4.0 0.4 6.3 11. 4 <0.1 22.0 16. 290
Jul'y 4 116. 7 3, 560 193.7 2.6 17.6 66. 4 0.4 280.7 13.290
August 6 94. 4 3.558 47.0 10. 4 39.7 6.4 0.7 104.1 12.890
Cct ober 5 140.5 3,532 9.1 3.6 106. 4 2.8 0.3 122.3 11.530
Novenber 4 33.6 3,529 204.9 19.1 253.3 64.0 1.2 542.5 7.199
Decenber 4 133.8 3,529 250.0 14. 4 1,033.0 294.3 0.0 1.592.0 5,819
Year 29 98.3 101. 3 7.8 207.3 62.0 0.4 378.8 10. 400
Wei ght

May 2 8.2 3,542 0.00 0.00 0.00 0.00 0.00 0. 00 231.7
June 4 107.5 3.557 0.20 0.00 0.18 0.33 0. 00 0.70 693. 8
July 4 116. 7 3. 560 12.10 0.03 0.38 1.85 0.10 14. 45 481.3
August 6 94. 4 3,558 3.77 0.08 0.83 0.18 0.10 4.97 351.5
Cct ober 5 140.5 3,532 0. 60 0.02 1.10 0. 06 0.10 1.86 423.8
Novenber 4 33.6 3,529 13.15 0.28 4.63 1.73 0. 05 19. 82 219.7
Decenber 4 133.8 3.529 16. 02 0.20 18.92 7.95 0.00 43.10 195.0
Year 29 98.3 6. 60 0.09 3.69 1.68 0. 06 12.12 569. 4




Downst ream | oss of zoopl ankton i ncreased narkedly during Novenber
and Decenber when the reservoir was isothermal and zoopl ankton
were circulated into the deeper waters.

This data will be used in the "washout effect” part of the
zoopl ankt on nodel conponent to estinate total annual |oss of
zoopl ankt on downstream from HHR  Initially, it appears that
|l osses will only be significant during the periods when the
reservoir isn't thermally stratified. Even these |osses were
unexpect ed, because the penstock openings were 241 feet bel ow full
pool elevation of 3,560 feet. Deep drawdowns in the winter will
probably i ncrease downstream| oss of zoopl ankt on

Benthos

Di pteran | arvae conprised approxinately 83 percent of the
benthic conmunity biomass in 1986 (Appendix B6). Dipteran biomass
was |lower from May to July than from August to Novenber
(Figure 10). Peak energence occurred in the spring, reducing the
standi ng crop which then gradual ly increased during the sunmmer.
The biomass in the wetted zones was 3.0 to 7.4 tines greater than
in the zone which was annually dewatered. These results are
simlar to those recorded from 1983-1985 (May and Fraley 1986) and
provi de additional docunmentation of the adverse effects of
drawdown upon the benthic comunity.

Energing insects were sanpled fromthe end of May to Novenber
in the wrray area (Table 5). Peak nunbers of aquatic dipteran
were caught in May in the shallow traps. Enmergence of dipteran
was conparatively stable in June and July, increased in August and
September then declined to alnost zero in Novenber. Although
densities of dipteran |arvae were higher in benthos sanples from
of fshore areas, inshore energence traps caught nore dipteran
adults than the offshore traps. Additional emergence trap data is
needed to deternmine if this disparity is real or a result of
sanpling error.

Dipterans fromthe fam |y Anthonyiidae were caught primarily
in one offshore trap. These dipterans are part of a large famly
which generally live in bogs and shoreline areas of |akes (Merritt
and Cummings 1978). It is unusual to find themenerging fromthe
bottom of a lake or reservoir. Harold Mindie (Canada Depart ment
of Fisheries and Cceans, pers. comm) believes the flies are
terrestrial forms which were attracted to the traps where they
feed on very small chironomd adul ts.

Surface |nsects
The distribution of insects on the surface film varied

consi derably during the year. Aquatic dipteran conprised al nost
all of the aquatic insects collected. The peak of abundance for
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m2-yeek) caught in enmergence traps fromthe Mirray area of

Table 5. The nunber and weight (g) of aquatic macroinvertebrates (
Hungry Horse Reservoir, 1986. Standard deviations are given in parentheses.

Mean Aquatic Diptera O her Aguatic Anr honvi i dse Tot al Aquatics
Mont h Depth (m No W. NO. W. NO. W. NO. W.
May (Nearshore) 8.7 213.2 0.200 0.0 0.000 0.3 0. 004 213.5 0.204
Hay (O fshore) 37.0 17. 4 0.013 0.0 0.000 0.0 0. 000 17.4 0.013
June 7.8 28.9 0.014 0.0 0. 000 0.0 0. 000 28.9 0.014
June 43.4 22.1 0.012 0.0 0. 000 0.0 0. 000 22.1 0.012
July 7.7 27.2 0.020 0.6 0.003 0.4 0.002 28.2 0.025
July 44.9 25.5 0.025 0.0 0. 000 20.9 0.039 46. 4 0.084
August 8.3 48.1 0. 026 2.4 0.001 0.5 0.001 51.0 0.028
August 45.5 25.1 0.006 0.0 0.000 12.8 0.037 37.9 0. 043
Sept ember 9.7 52.6 0.015 0.4 O 0.2 <0. 53.2 0.015
Sept enber 48.3 31.6 0.012 0.0 0.000 3.6 0.010 35.2 0.022
Oct ober 14.1 23.6 0.005 0.1 0.001 0.0 0. 000 23.7 0. 006
Cct ober 50.0 7.3 0.003 0.0 0,000 0.2 0.001 7.5 0. 004
Novermher 14.3 0.5 0.001 0.0 0. 000 0.3 0. 005 0.8 0.006
Novenber 50.0 0.0 0.000 0.0 0. 000 0.0 0. 000 0.0 0. 000
Year 9.6 40.7 (72.0, 0.022 (0.062) 0.5 (1.7) 0.001 (0.005) 0.2 (0.6) 0.001 (0.001) 41.4 (72.3) 0.024 (0.063)
Year 46. 3 21.7 (26.3) 0.012 (0.023, 0.0 (0.0, 0.000 (0.000) 7.1 (38.0) 0.020 (0.102) 28.8 (47.7) 0.032 (0.104)




aquatjc insects occurred in May and June ranging from0.29 to 0.74
gha~t then declined markedly in July and renained |ow the rest of
the year (Figure 11). There was little difference between the
bi omass of aquatics in nearshore and of fshore sanpl es except in
May when the of fshore sanples were about 8 times greater.

The mpjority of the terrestrials consisted of, in decreasing
order, Col eoptera Hynenoptera, Honoptera and Heniptera (Appendi x
B7). Bi omass was relatively high from May through August
averagi ng 0.83 g'ha“l, decreased dramatically in Septenber,
increased in Cctober and then declined markedly in Novermber and
Decenmber.  The seasonal progression of the biomass of surface
insects was similar to previous years, except that dipterans did
not have a second peak of enmergence in the fall and terrestria
insects were very abundant in Septenber.

FOOD HABI TS
West sl ope cutthroat Trout

The food habits of westslope cutthroat trout in 1985 were
simlar to those recorded in 1983 and 1984 (Appendix O-Cl2). The
index of relative inportance (IR) range fromO0O to 100 with a
val ue of 100 indicating exclusive use of the food item There was
little difference between food ingested by adults and juveniles
(Figure 12). Terrestrial insects were the nost inportant food
item consumed by cutthroat on an annual basis, followed by aquatic
i nsects and zoopl ankton.  The diet varied considerably among the
seasons with aquatic dipteran and terrestrial insects the domnate
food eaten in Muy. During the sumer. terrestrial insects
conprised up to 74 percent of the index of relative inportant
value (IR) with aquatic dipteran consisting most of the renainder
of the summer diet. In Novenber, when terrestrial insects were no
| onger available on the surface film cutthroat ate primarily
Daphni a with aquatic di pteran second in inportance. Daphnia pul ex
conprised over 99 percent of the Daphnia consumed with cutthroat
selecting for |arger Daphnia pulex over 1.5 mmin length (May and
Zubi k 1985).

Bul | Trout

Fish was the principal conponent of the bull trout diet in
1985 conprising approximtely 99 percent of the biomass ingested
(Figure 13 and Appendi x C13-C24).  Adult bull trout fed primarily
upon suckers, mountain whitefish and northern squawfish, whereas
juveniles ingested principally unidentified fish, westslope
cutthroat trout, suckers and northern squawfish The inportance
of cutthroat in the diet of juveniles was biased, because the high
rating is based on the consunption of one large fish in My
(Appendi x C13). In addition 26 percent of the stomachs were enpty
whi ch reduced the sanple size used to determne food habits.
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Figure 13.Percent wet weight of food items consumed by juvenile and adult bull trout
from Hungry Horse Reservoir during 1985.
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The diet varied seasonally with adults feeding primarily on
cutthroat trout in My, suckers in August and nountain whitefish
in Novermber. Juveniles ate principally cutthroat in My, suckers
in August, and suckers and squawfish in Novenber. The food habits
of bull trout in 1985 were simlar to 1983 and 1984, except that
cutthroat conprised an inportant conponent of the spring food (My
and Fral ey 1986).

Mount ai n Wi t efi sh

The food habits of nountain whitefish in 1985 were sinilar to
those recorded in 1983 and 1984, except that aquatic dipteran
conprised nost of the food eaten in May (Appendi x C25-C36).
Daphnia had an IR value of 96 and 97 for the sunmer and fal
coll'ections with an annual mean of 88. Daphnia pul ex conpri sed
al nost 100 percent of the Daphnia ingested. The seasonal I|R
values for dipteran ranged from 10 to 83 with the annual average
18.

Nor t her n Squawfi sh

Nort hern squawfish are opportunistic predators with a varied
di et (Appendi x C37-C48). Assessing their food habits is
conpl i cated because of the high rate of regurgitation of their
stomach contents when the fish are caught in gill nets. Annually
the nost inportant food ingested was fish followed by Daphnia,
terrestrial insects and aquatic dipteran. Only one cutthroat
trout was found in the stomach contents. The seasonal diet varied
consi derably with fish domnating the diet in Muy; Daphnia,
terrestrial insects and fish inportant in August; and Daphnia and
fish the primary food itens 1ngested in Novenber. Overall.
juveniles consuned nore Daphnia but ate less fish than adults

FI SH ABUNDANCE AND DI STRI BUTI ON

Hori zontal GI1l Nets

Vst sl ope cutthroat trout have conprised nost of the catch in
floating nets throughout the study followed by northern squawfish
(Table 6). The catch of cutthroat was highest in the spring and
fall while squawfish nunbers are highest in the summer net sets.
Mountai n whitefish have dominated the sinking net catches followed
by bull trout. northern squawfish and suckers. A substantia
catch of pygny whitefish was recorded for the first time in fall
1986. The ripe spawning condition of the fish captured indicated
that we had set several nets over their spawning beds. The catch
conposition of sinking and floating nets has been relatively
stable through the years.
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Table 6. Percent conposition by species and net type for gill

from Hungry Horse Reservoir in 1983, 1984, 1985 and 1986.

net catches

Percent of Catch
Speci es Fl oating Nets Sinking Nets
1983 1904 1985 1986 1903 1984 1905 1986

Vst sl ope cutt hroat

trout (WCT) 43.9 41.8 541 421 2.3 1.4 0.8 1.4
Bul | trout

(DV) 3.4 5.8 8.4 7.9 9.4 140 16.5 18.0
Mount ai n whi tefish

(M) 11.5 4.2 8.4 10.3 40.4 36.7 38.3 40.1
Nor t her n squawf i sh

(NSQ) 39.6 45,7 26.6 37.4 22.8 22.8 23.1 16.6
Largescal e suckers

(CY 1.4 2.2 2.4 1.7 10.1 9.1 8.7 9.1
Longnose sucker

(LNSU) 0.2 0.3 0.1 0.6 15.0 159 125 13.1
Pygny whitefish

(PW -- <0l <0.1 <0.1 1.7
Total fish caught 712 1,147 711 828 963 2.110 1,772 2,132
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Catches of westslope cutthroat trout in floating gill nets in
the spring and fall of 1986 were conparable to previous years
(Figure 14). The spring catch of1.9 fish per net was |ower than
in 1984 and 1985, but the fall catch of 1.9 fish was higher than
in the two previous years. Nets set in the Sullivan area
continued to record higher catches thaninthe Emery and Mirray
areas (Appendix D). Overall, the net data suggests that the
rel ati ve abundance of cutthroat in HHR has fluctuated little
during the study. CQutthroat trout caught in gill nets during 1986
varied in length from 176 to 421 mm (Appendix El).

Bull trout catches in sinking nets varied seasonally in a
pattern simlar to cutthroat (Figure 15). The mean catches were
largest in the spring, internediate in fall and |owest in the
sumrer. The overall catch rate for HHB of 5.8 and 4.8 fish per
net in the spring and fall of 1986, respectively, were higher than
in the previous three years, but there was not a discernable trend
i n abundance anong the years. Catches were highest in the
Sullivan area, followed by the Enery area then the Miurray area.
The nedian length of bull trout caught in nets during 1986 was
365 mm (Appendi x E2).

Mount ai n whi tefish have conprised 37 to 40 percent of the
sinking net catch from 1983-86. Catches in the spring have varied
between 12.3 to 13.1 fish per net as conpared to 6.8 and 22.3 in
the fall (Figure 15 and Appendix DI). The differences in the fal
catches were influenced by the variability in the spawning seasons
and water tenperature during the sanpling period (Table 7). The
catch of whitefish in the Sullivan area was higher than in Enery
or Mirray areas. Overall, the gill net catches from 1983-86 for
the entire reservoir didn't indicate a major change in abundance.
The nedian length of the fish caught in 1986 varied from 285 mmin
the spring to 304 nmin the fall (Appendix E3).

Nort hern squawfi sh catches were substantial in both sinking
and floating gill nets, wth the highest catches recorded in the
sumrer (Figures 14 and 15). Squawfish catches were generally
higher in the Emery and Murray areas than in the Sullivan area.
Net catches indicated that the popul ation nunbers have been
relatively stable during the study. Squawfish caught in 1986
varied from166 mnmto 521 nmin total |ength (Appendix E4).

Suckers conprised an inportant part of the catch in sinking
nets during the sunmmer, but were uncommon in floating nets
(Figure 15). The catch in 1986 was 3.4 and 5.6 fish per net for
| argescal e and | ongnose suckers, respectively. Length frequencies
of the 1986 catch are presented in Appendix E5.
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Table 7. Reservoir elevations, surface water tenperatures and water
transparency for gill net sanpling dates in Hungry Horse
Reservoir, 1983-86.

Surface water Dept h
Reservoi r t enper at ur e (°c) euphotic zone (m
Dat e Elevation Enery Mirray Sullivan Emery Murray Sullivan
(ft.)
1983
71 26- 28 3. 560 16. 6 17.8 17.2 -- -- --
8/ 23- 25 3,560 20.6 20.6 20.0 18.3 19.1 18.9
9/ 27/ 29 3,547-49 14.7 14.8 13.9 26.0 18.5 20.5
10/ 31-11/2 3,534 8.6 0.4 8.0 23.0 Ib.5 19.3
11/29-30 3,536 7.1 6.5 - 20.5 14.0 _
12/ 14- 16 3,534 4.3 20.3 I'b.5 19.1
1984
4/ 24- 27 3,500 4.2 5.6 5.7 15.1 10.3 5.2
5/ 30- 31 3,519-23 10.5 9.9 8.6 14.5 13.0 5.8
6/ 26- 28 3, 549-51 17.0 19.6 18.4 17.8 14.3 8.3
8/13-22 3,557-59 20.0 21.0 20.0 18.3 16.7 I'b.3
10/ 11-15 3,541-40 -- 12.6 12.1 17.8 19.6 14.6
1985
5/14-21 3,512-22 7.2 8.1 7.1 12.0 7.5 3.9
8/ 14- 20 3, 544- 45 20.1 18.3 20.1 15.8 14.0 17.0
10/ 31-11/ 4 3,524-27 7.9 8.3 8.0 13.6 14. 8 11. 4
1986
5/ 16- 22 3.536-39 7.9 10.0 7.9 16.0 15.1 15.0
8/ 12-20 3.557-59 20.1 20.0 19.9 17.7 15.5 15. 4
10/ 30-11/7 3,530 9.4 9.7 9.7 17.5 11.5 15.2
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Hungry Horse Creek
Spawni ng Runs and Recr ui t ment

The upstreamtrap in Hungry Horse Creek was installed in 1986
on April 9 and ran through May 20. No fish were caught during
this period. From May 21 through June 2, the trap was not
operated due to high flows. A consi derabl e portion of the
spawning run noved upstream during this period. The upstream trap
was operated from June 2 through the end of the nonth with the
| ast spawners captured on June 25 (Figure 16).

Fl ows declined sufficiently for the downstreamtrap to be
installed on June 13, and it was operated until Cctober 3.  Spent
spawners were captured immediately and they continued to nove
downstream until July 6 (Figure 16). A total of 61 mature
cutthroat were caught and rel eased upstream as conpared to 243
spent adults caught in the downstreamtrap. The median |ength of
the spawners caught in the upstream and downstream traps was 373
mm ( Appendi x Fl).

The estimated run in 1986 declined from previous years to
approxi mately 322 spawners (Table 8). The gradual decline in the
spawning run from1,160 fish in 1968 to 322 in 1986 is a result of
several factors, including poor survival of juveniles their first
year of life in the reservoir and possible habitat deterioration
resulting fromlogging activities in the drainage (May and Fral ey
1985). In addition, renoval of juveniles for brood stock
rehabilitation of the Murray Springs Hatchery in 1983 and 1984
resulted in a reduction of approximately 500 smolts to the
reservoir in 1984, The | oss of these juveniles should have
di m ni shed the 1986 run by approxi mately 100 spawners.

Juvenile cutthroat emigrating downstream to the reservoir were
trapped fromJune 13 to the end of September (Figure 16). A tota
of 1,870 juveniles were trapped during this period (Table 8) with
70 percent of the fish caught in June. The nmedian lengths of the
juveniles in June and July were 137 mm andl127 nmm respectively
(Appendi x F2).  The nunber of juveniles trapped in 1986 was much
| arger than recorded in 1984 or 1985. The estimated emgration in
1985 and 1986, based on trap efficiency tests, was 1,865 and 2,403
juveniles, respectively. Lower than normal streamflows in 1986
may have increased conpetition for food and space, causing
addi tional fish to nove downstreamin search ofl ess crowded
conditions. A strong 1984 year class may also have contributed to
the increased snolt production.

Redd Counts
A total of 121 adfluvial westslope cutthroat redds were

observed in the Hungry Horse Creek Drainage during 1986 (Table 9
and Figure 17). An estimated SO to 85 percent of all adfluvia

43



1744

30 -
25 -
4 UPSTREAM
20
15 o
10 1
5 l—‘ )
— — _—1 —F {
— ; =
g 50 L
% 100 [JJuveniles
g 150 _"E: mll‘ts
200
250
300 4
350 -
400 - DOWNSTREAM
e e ¥ —
May " June ' July Aungust September October

Figure 16. Upstream and downstream trap catches of westslope cutthroat trout in Hungry
Horse Creck trap by five-day periods, 1986.



Table 8. Estimated nunber of spawners and outm grantjuvenile
westslope cutthroat trout in Hungry Horse Creek, 1968-
1986. The 95 percent confidence imts for the spawning
run is given in parentheses as percent of the point

estimate.

Esti mat ed Mean Length (MM Nunber Qutmi grant Juvenil es
Year Run Male  Female Total Caught Estimat ed
1968 1,160 373 368 2,110 -—
1969 1,050 (3.7) 368 371 2,680 -—
1970 1,001 (3.9) 358 361 2,040
1971 702 (3.2) 350 358 1,951 -—
1972 590 (3.6) 371 358 - -—
1984 388 (13.8) 375 370 980 ---
1985 370 (14.8) 374 374 1,212 1, 865
1986 322 (29.1) 370 369 1,870 2,403
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Table 9. Nunbers of adfluvial westslope cutthroat redds observed
in the Hungry Horse Creek Drainage and other tributaries
during late June, 1986.

Creek Nunber of redds

Hungry Horse

Lower (below Tiger Creek) 44
Upper (above Tiger Creek) 49
Mar gar et 18
Ti ger 10
Lost Mare _0
121
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redds were observed during surveys. Sone spawni ng may have
occurred upstreamfromthe area surveyed in Hingry Horse Creek,
al though flows there were extremely |ow (J. Huston, pers. conm).
Bedl oad novenent nay have obscured some redds prior to surveys,
but this was not a najor problemthis spring due to the overal

| ow peak flows. No adfluvial spawning was believed to take place
in Lost Mare Creek or in Margaret and Tiger Creeks above the
Hi ghline Loop Road crossings, due to high gradient and |arge
substrate. Based on redd numbers and estimated spawners from the
trap, there was approxinately 2.7 spawners per redd.

The average length of adfluvial redds neasured was 1.36 m and
average wdth was 0.80 m A conparison of these averages with
those fromfluvial and resident redds in Mddle Fork tributaries
suggested that redds of the different cutthroat stocks nay be
di stingui shed by size (Table 10). Resident redds were snaller
than fluvial redds and adfluvial redds were |argest, although sone
mnor overlap was observed.

Three redds were observed in the lower portion of Lost Mire
Creek but were not included in the adfluvial counts due to their
smal| size. These redds were believed to have been constructed by
resident cutthroat trout. In addition to the Hungry Horse Creek
drai nage, Enery and Ml nernie creeks appeared to be inportant
cutthroat spawning streans. Emery Creek contained 80 adfluvia
and 8 resident redds, while 167 adfluvial redds were observed in
McInernie Creek. Mirray, Harris and the North Fork of Logan
Creeks were also lightly used by spawning cutthroat trout during
1986.

Substrate Conposition

By plotting substrate data on | og-probability paper, we found
that spawning gravel sanples fromthe Hungry Horse Creek drainage
had particle size distributions appearing close to | ognormal  For
the 48 sanples, we obtained an average coefficient of determn-
ation (r?) of .995 for the | east squares regression |ines through
the data. The range of r% val ues observed was from.969 to .999.

The nean percentage of material snaller than 6.35 nm was
simlar in all four spawning areas (Table 11). reiser and Bjornn
(1979) reported that enbryo survival drops sharply when spawning
gravel is conprised of 20 to 25 percent material less than 6.35
nm  The overall range observed was from 17.2 to 49.7 percent and
approxi mately 60 percent of the 48 sites sanpl ed exceeded 25
percent smaller than 6.35 nm

Average predicted survival to emergence of 33 percent in the
Hungry Horse Creek drainage reflected the high |level of fine
material. Average survival predictions were |owest for upper
Hungry Horse Creek and highest for Margaret Creek. Except for the
| owest individual prediction in Margaret Creek (23 percent), the
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Table 10. Average neasurenments of resident, fluvial and adfluvial westslope

cutthroat trout redds in the Flathead drainage.

x length X W dth

O eek St ock (range) (range) n Sour ce

Chal | enge Resi dent 0.60 0.32 9  Shepard et al. 1982
(0.50-0. 65) (0.25-0. 40)

Chal | enge Fl uvi al 1.00 0.45 22 Shepard et al. 1982
(0.70-1.40) (0.30-0.60)

Hungry Horse  Adfluvial 1.36 0.80 12 This study
(1.00- 1. 60) (0.55-1.10)
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Table 11. Mean cunul ative percentages of material smaller than 6.35
and 1.70 nm and average predicted survival to emergence
in westslope cutthroat trout spawning areas in the Hungry
Horse Creek Drainage during 1986.

X Predicted survival
X %X6. 35 X %-<1.70 to energence
Spawni ng Area n ( range ) ( range ) (range
Hungry Horse Cr.
Lower 12 28.1 10. 8 30.8
(17.2-44.2) (5.0-16.1) (5.3-63.8)
Upper 12 30.6 10. 2 26. 6
(18.3-49.7) (6.0-19.0) (0.0-57.4)
Margaret Cr. 12 28.8 8.8 39.0
(21.1-34.4) (4.6-11.8) (23.1-60.4)
Tiger Cr. 12 25.7 10.0 37.1
(18.6-39.6)0 (4.9-22.7) (0.2-63.3)
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ranges observed were simlar between the four spawning areas
sanpled, with lows of 5 percent or less and highs of approximately
60 percent (Table 1). In a laboratory study, Irving and Bjornn
(1984) reported nean adjusted cutthroat survival from 95 percent,
where no material snmaller than 6.35 nmwas present, down to |ess
than 5 percent when nmore than 30 percent of the gravel was snaller
than 6.35 mm

In a natural stream channel, other factors such as nmean
di ssol ved oxygen content and apparent velocity of groundwater in
redds also play inportant roles in enbryo survival to energence
(Reiser and Bjornn 1979, Waver and Wite 1985, Sowden and Power
1985) .

It appeared that adfluvial cutthroat spawning in the Hungry
Horse Creek drainage selected substrate with a higher percentage
of fines than we did. Qher factors such as water velocity, water
depth and availability of cover influence redd sel ection by
spawning cutthroat. Survival predictions for sanples collected
fromthe tailspill areas of natural redds averaged 28 percent
while predicted survival from sanples of undisturbed gravel
surroundi ng redds averaged 36 percent (Table 12). Sac fry were
observed in 9 of the 14 natural redds sanpled (64 percent).

Popul ati on Estinates

Adfluvial cutthroat in Hungry Horse Creek spawn and rear
primarily in stream sections with gradients |less than six percent,
whereas resident fish densities are usually highest in gradients
of nore than six percent. Using these criteria, reach two in
Margaret, Tiger and Lost Mare creeks contained primarily resident
cutthroat with the remaining streamreaches popul ated nmostly by
adfluvial juveniles (Table 13). Popul ati on estimtes for
west sl ope cutthroat trout juveniles were determ ned for eight
reaches in the Hungry Horse drainage (Table 13).

The estimates ranged from 48 juveniles greater than 75 mmin
total length per 100 meters of streamin Lost Mare Creek to 143
per 100 meters in Tiger Creek. Densities of juvenile cutthroat in
Hungry Horse Creek were nuch higher than other streams in the
Fl at head sxsten1(Tab|e 14). even though there appears to be a
probl emwith incubation success. Al though incubation success may
be low, there may be adequate seeding to fill the available
rearing habitat. However, additional seeding would increase
recruitnent of fry and yearling cutthroat to the reservoir,
because fish would be forced to mgrate downstream due to the
intense conpetition for food and space
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Tabl e 12.

Compari son of nean cunul ative percentages of materia
smal ler than 6.35 and 1.70 mm and average predicted
survival to energence for sanples collected from
natural westslope cutthroat trout redds and sanpl es
from undi sturbed gravel surrounding redds in the Hungry
Horse Creek drainage during 1986.

X Predicted
X %<6.35 M X % <1.70 nm Survi va
d ass n (rsnge) (range! (range !
Nat ural Redds 14 38.0 11.4 27.8
(18.3-49.7) (6.0-18.0) (0.0-57.4)
Undi st ur bed 34 27.6 9.9 36.0
(17.2-44.2) (4.6-22.7) (0.2-63.8)
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Table 13. Estinmated numbers (N) of westslope cutthroat trout juveniles. associated 95 percent confidence
intervals and probability of capture (P) from el ectrofishing sanples in the Hungry Horse
drai nage, 1986. The two catch estimtor was used.

G adi ent Nunber of fish
stream Per cent Length of N for Fish per 100 m
Stream Or der Reach Sl ope Dat e Section (m >60 mm 95% Cl P >60 nm >75 mm
Huingry Horse 3 1 2.0 09/ 17/ 86 152 159  +25 0. 60 105 97 (63)2/
Hungry Horse 2 2 4.3 09/ 17/ 86 152 91 +21 0.59 60 45 (43)
Mar gar et 2 1 4.1 09/ 11/ 86 152 186 +7 0.82 122 84 (32
Mar gar et 2 2 12.0 09/ 12/ 86 152 95  +7 0.79 63 45 (19)
Ti ger 2 1 3.5 09/ 08/ 86 152 257  + 8 0.71 169 143 (78)
Ti ger 2 2 8.0 09/ 08/ 86 152 152 +13 0.72 100 70 (19)
Lost Mare 2 1 5.7 09/ 10/ 86 152 90 +5 0.81 59 48 (32)
Lost Mare 2 2 14.6 09/ 10/ 86 152 131 +22 0.61 86 65 (19)

a/ Nunbers in parentheses are the nean estinmates for juvenile cutthroat fromother streans in North, Mddle
and South forks of the Flathead River with the identical streamorder and simlar gradients.



Table 14. Estimated nunber of cutthroat trout juveniles by stream
order and gradient categories (for gradients |less than
six percent) in tributary reaches to the South, Mddle
and North forks of the Flathead R ver (from Zubi k and
Fral ey 1987).

Stream G adi ents Nunber Mean/

O der (% Reaches 100 m
2 1.5-1.5 1 22.7
2 2.2-2.3 4 56.9
2 2.6-3.8 I 77.6
2 3.9-5.9 32 31.6
3 0.7-1.0 2 22.3
3 1.1-1.4 2 38.9
3 1.7-2.2 8 62.9
3 2.6-4.0 20 25.4
3 4.1-5.9 20 43. 4
4 0.3-0.6 8 5.2
4 1.1-1.3 5 24.0
4 1.7-4.8 13 13.5
5 0.6-0.8 3 14. 3

TOTAL 125
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West sl ope Cutthroat Trout Recruitment

Estimating the annual recruitment of westslope cutthroat trout
to HHR was a difficult task. because of the nunber of tributary
streans and the conplex life cycles of the cutthroat. Al though
adfluvial juveniles live primarily in streamsections of |ess than
six percent gradient, some resident juveniles are synpatric wth
them

Adfluvial cutthroat fromHHR have been documented spawning in
many drainages to the reservoir and in the South Fork Fl athead
River upstream to Bunker Creek. Adfluvial cutthroat tagged in HHR
have not been caught above Bunker Creek, nor have cutthroat tagged
above Bunker Creek in the South Fork been caught downstreamin
HHR  Consequently, there is insufficient data to determne the
magni t ude of the spawning fromHR into the South Fork Fl at head
Ri ver above Bunker Creek and subsequent recruitnment of juveniles.
Because of these problens, we have estinmated recruitnent to HHR
only from stream sections bel ow Bunker Creek with gradients of
|l ess than six percent.

W estimated standing crops of juvenile cutthroat by using
nmet hodol ogy devel oped by Zubik and Fraley (1986). This method
categorizes the streamhabitat by stream order and gradient and
then utilizes the nean popul ation estimtes from sections with
simlar habitat characteristics in the Flathead drainage to
estimate standing crops of juveniles (Table 14). Using these
criteria, we estimated the standing crop of adfluvial juveniles
>75 mmin length in HHR tributaries to be 43,125, and in
tributaries to the South Fork from HHR to Bunker Creek to be
38,821 for a total of 81,946 fish (Appendix Q).

The annual recruitment to the reservoir is the percent of the
standi ng crop of juveniles which emgrates fromthe tributaries
each year. Based on data from Young Creek, a tributary to Libby
Reservoir, (Huston et al. 1984) and the current Hungry Horse
study, it appears that approximtely 25-30 percent of the
adfluvial juveniles emgrate fromthe tributary streans each year.
Applying the higher value to the standing crop figure, we
cal cul ated an annual recruitnent of approxinmately 24,600 cutthroat
juveniles to HHR  This figure is a mninumestimte because it
does not include streans above Bunker OCreek.

Vst sl ope Cutthroat Movement

A total of 1,088 adults and 5,603 juveniles of westslope
cutthroat trout have been tagged in HHR and its tributaries from
1983- 1986 (Table 15). W tagged 299 adults in HHR and its
tributaries during 1986. Movenent information was obtained on 51
fish in 1986 caught by anglers and gill nets which indicated that
53 percent of these fish had noved nore than one km (Tabl e 16).
The | ongest down-reservoir novement recorded fromthe 1986 tag
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Table 15. The nunber of westslope cutthroat trout tagged in Hungry
Horse Reservoir, the lover South Fork of the Flathead
River fromHHR to Meadow Creek (37 km, and the upper
Sout h Fork from Meadow Creek to Youngs Creek (106 km
upstream from HR).

Location Tagged

Hungry Hor se Reservoir Fl at head R ver
Emery Mirray  Sullivan  Lover South  Upper South
area area area Fork area Fork area
1983
Juvenile 755 402 637 374 --
Adul ts 34 37 25 27 5
. 1984
Juvenile 858 0 920 12
Adul ts 204 0 93 6
1985
Juvenile 1, 413 0 242 0 712
Adul ts 256 0 69 36 319
1986
Juvenile 0 0 0 0 78
Adul ts 181 9 109 2 597
Total s
Juveni | es 3,026 402 1.789 386 790
Adul ts 675 46 296 71 916
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Table 16. Mvenent of westslope cutthroat trout tagged i n Hungry
Horse Reservoir and recaptured by anglers and gil
nets, 1983-86. Fi sh which noved |ess than one
kilometer are given in the upstream novenent col um.

Upst ream Movenent (km
<1 10 11-20 21-30 31-40 41-50 51-60

1983
Juvenile 8 1 0 0 0 0 0
Adul t 2 1 0 1 0 1 0
1984
Juvenile 3 6 0 0 0 0 0
Adul t 13 1 0 0 0 0 0
1985
Juvenile 0 0 0 0 0 0 0
Adul t 14 3 5 4 1 3 0
1986
Juvenile 0 0 0 0 0 0 0
Adul t 24 2 10 2 4 1 0
TOTAL
Juvenile 11 1 0 0 0 0 0
Adul t 53 7 15 7 5 5 0

Downst ream Movenent (km
10 11-20 21-30 31-40 41-50 51-60

. 1983
Juvenile -- 4 1 1 0 0 0
Adul t -- 2 1 0 0 0 0
. 1984
Juvenile - 7 0 1 0 0 0
Adul t -- 2 2 1 0 1 0
. 1985
Juvenile -- 1 0 0 0 0 0
Adul t -- 1 0 2 1 1 0
1986
Juvenile 0 0 0 0 0 0
Adul t 0 2 2 2 2 0
TOTAL
Juvenile -- 14 2 2 0 0 0
Adul t -- 6 5 5 3 4 0
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returns was a cutthroat which was tagged near Elan Creek and
recaptured 44 km downstream close to the Lid Creek canpground.
Anot her cutthroat tagged at Hungry Horse Creek was caught al nost
43 km up-reservoir near Devils Corkscrew Creek (Appendix H).

Approxi mately 37 percent noved upstream with only 16 percent
recaptured downstream from the tagging |ocation. Cut t hr oat
returns from previous years also showed a greater propensity for
upstream novenent. Cutthroat trout tagged in the Emery area
appeared to travel nore than cutthroat fromthe Sullivan area wth
34 and 16 percent of the fish tagged in these areas, respectively,
recaptured nmore than one km from the tagging location. These
angler returns were corrected for differences in fishing pressure
between the two areas.

The upstream nmovenent of cutthroat was influenced by habitat
preferences and spawni ng novenents. The upper part of the
reservoir has considerably nmore littoral zone than the Enery area
cooler water tenperatures and nore kiloneters of spawning
tributaries, especially if the South Fork Flathead River and its
tributaries are included (Appendix Q). GII net and angler
catches have indicated that cutthroat popul ations are highest in
the Sullivan area where the preponderance of littoral habitat in
the reservoir is |ocated

Cutthroat trout tagged in the upper South Fork of the Flathead
River in 1985 and 1986 exhibited conparatively little novenment
(Tabl e 17). Approximately 76 percent of the 71 fish recaptured
moved | ess than one km Ten fish were caught downstream from one
to 35 kmfromtagging |ocation, and seven fish were returned
upstream of the tagging area with 37 km the maxi mum di st ance
noved. Overall, only 10 of the cutthroat returned noved nore than
ten km Thus, it appears that nost cutthroat recaptured were
resident fluvial fish which noved only short distances in the
Sout h Fork.

Creel census

A total of 599 anglers fishing HHR were contacted during the
creel survey from May through Cctober, 1986 (Table 18).  Fishing
pressure was highest in the Mirray area with the Enery area a
cl ose second and Sullivan last. Cutthroat conprised 61 percent of
the catch, followed by bull trout (31 percent) and nountain
whitefish (8 percent). The mean catch rate for cutthroat of 0.19
fish per hour of effort was slightly higher than recorded in 1985
(0.17 fish per hour). The catch of cutthroat varied anong the
areas ranging fromO0.14 fish per hour of effort in the Enery area
to 0.22 fish per hour in the Sullivan area. The angler catch rate
of bull trout in the Sullivan area of 0.26 fish per hour was nuch
hi gher than recorded in the other two areas. Cutthroat varied in
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Table 17. The noverment of westslope cutthroat trout tagged in the
South Fork of the Flathead River in the Bob Marshall
W derness area and recaptured by anglers, 1985-86
Fi sh which noved | ess than one kiloneter are given in
the upstream nmovenent col um.

Upst ream Moverent (km

<| [-10 11- 20 21- 30 31-40 41-50

. 1985
Juvenile 6 3 0 0 1 0
Adul t 9 0 0 0 1 0

. 1986
Juvenile 7 0 0 0 0 0
Adul t 32 0 1 1 0 0

. TOTAL
Juvenile 13 3 0 0 1 0
Adul t 41 0 1 1 1 0

Downst ream Movenent (km
| -10 11- 20 21-30 31-40 41-50

1985
Juvenile | 0 0 0 0
Adul t 1 0 0 0 0

. 1986
Juvenile 0 0 0 0 0
Adul t 2 3 2 1 0

. TOTAL
Juvenile 1 0 0 0 0
Adul t 3 3 2 1 0
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Tabl e 18. Summary of Contact Creel Census conducted on Hungry Horse Reservoir, 1986.

Nurber Hour s Nunber and (% of Catch Catch per Man Hour of Effort
Mont h Anglers  Fished WCT v MAF WCT DV MAF
May 171 749.8 140 (53.0) 122 46.2 2 (0.9) 0.19 0.16 0.01
June 275 1012.0 209 (64.3) 80 (24.6) 36 (11.1) 0.21 0.08 0.04
July 70 192.5 28 (80.0) 3 (8.6) 4 (11.4) 0.15 0.02 0.02
Augus 37 104.5 19 (54.3) 5 (14.3) 11 (31.4) 0.18 0.05 0.11
Sept enber 36 120.5 17 (77.3) 4 (18.2) 1 (4.5) 0.14 0.03 0.01
Cct ober 10 35.0 § (100) 0 (0) 0 (0) 0.23 0.00 0.00
Tot al 599 2214.3 421 (61.1) 214 (31.1) 54 (1.9 0.19 0.10 0.02
Enery Area
Area Total 221 722.5 99 (83.2) 15 (12.6) 5 (4.2 0.14 0.02 0.01
Mirray Area
Area Tot al 259 1042.5 222 (64.0) 81 (23.3) 44 (12.7) 0.21 0.08 0. 04

Sul l'ivan Area
Area Total 119 449. 3 100 (44.8) 118 (52.9) 5 (2.3 0.22 0.26 0.01




length from 160-420 nm with the nedian length of the catch 345 mm
(Appendix 11). The nedian |length of bull trout creeled was 430 mm
and the largest fish caught was 665 mmin |ength (Appendix 12).

Fi shing method was prinarily from boats using lures or a
conbi nation of lures and natural bait (Table 19). Approxi mately
66 percent of the anglers fished primarily for cutthroat with only
nine percent trying to catch bull trout.

The fishery in HHR appears to attract nostly |ocal anglers.
Qur interviews indicated that 91 percent of the fishernen were
fromFl athead County, six percent fromthe rest of Mntana and
only three percent fromout of state. These results are simlar
to those recorded in 1985 (May and Fraley 1986).

The 1985 fishing pressure estimate was used to estimate tota
harvest of cutthroat trout for both 1985 and 1986 because the 1986
estimate won't be conpleted until June 1987. The 1985 estinate was
6,071 man-days with a 95 percent confidence limts of +3,800 (Bob
McFarl and, pers. conm). Based on a catch rate of 0.72 cutthroat
per angler day in 1985, the total catch for that year was 4,425
fish. If the fishing pressure inl1986 was simlar to 1985, the
catch of cutthroat in 1986 was approximately 4,200 fish. In
conparison, an estimted 6,910 cutthroat trout were harvested from
Fl athead Lake in 1981 (G ahamand Fredenberg 1983).

The total harvest of bull trout fromHHR in 1985 and 1986 was
predicted using the 1985 fish pressure estimate. The catch per
angler of bull trout was 0.15 and 0.36 inl1985 and 1986, respect-
ively. The estimated catch for the two years was 887 and 2. 168
bull trout as conpared to 5,452 fromFlathead Lake in 1981 (G aham
and Fredenberg 1983).

MODEL DEVELOPMENT

Qur nodeling strategy entails the use of several conponent
model s corresponding specifically to the hypothesized nechani sms
of the effects of dam operation upon the reservoirs biota. The
component nodels, by virtue of their sinplicity, are less likely
to generate inappropriate predictions and are nore accessible to
assessment of reliability, than a conplex full system model. The
model will use particulate carbon to track energy flow through the
trophic levels, identify limting factors and include a
sensitivity analysis. It wll indicate the direction of change
caused by reservoir operation in production of organisns in the
various trophic |evels.

Physi cal Framework Model

Eval uati on of the consequences of the various reservoir
managenment options requires a common physical framework wthin
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Tabl e 19.

Fi shing nethod,

resi dency and species sought

by anglers contacted during the creel survey conducted on Hungry Horse

Reservoir. 1986.

Percent Anglers Percent Anglers Nunber and (% of Anglers From

Percent Anglers Fishing Wth Fi shing From Fi shing For Fl athead Western Eastern Non-
Mont h  Nat ur al Flies Lures Conbi nation Shore Boat WCT DV Any County Montana Mntana Residents
5 15 (21) (1) 43 (59) 14 (19) 31 (42) 42 (58) 46 (63) 5 (7) 22 (30) 68 (93) 3 (5) 1@ 1@
6 28 (22) (2) 55 (44) 41 (33) 66 (52) 60 (48) 82 (71) 2 (2 31 (27) 115 (91) 2 @ 3 (2) 6 (%)
7 3 (10) (3 18 (59) 9 (29 7(23) 24 (7 15 (50) 1 (3) 14 @47) 30 (91) 1 (3) 0 (0) 0 (0)
8 1 (5) (5) 13 (68) 4 (21) 6 (32) 13 (68) 12 (63) 0 (0) 7 (37) 18 (95) 0 (0) 1 (5) 0 (0)
9 0 © (01 11 (65) 6 (35) 8 (47N 9 (83) 10 (63) 1 (6) 5 (31) 13 (76) 1 (B) 2 (12) 1 (6)
10 0 (0) ) 4 (80) 1 (20) 1 (20) 4 (80) 4 (80) 0 (0) 1 (20 5 (100) 0 (0) 0 (0) 0 (0)
Total 47 (17) () 144 (53) 75 (28) 119 (34) 152 (66) 169 (66) 9 (3 80 (311 249 (91) 7 7 (3) 8 (3




whi ch the subnodels can operate. This franework is a three-
di mensi onal representation of the reservoir basin, coupled to a
day- by-day representation of the inflow, turbidity, solar
radiation and air tenperature. The model has a provision for
specifying the annual schedule of water wthdrawals

The effect of reservoir operation upon thermal regimes within
the reservoir will be evaluated using the predictive therma
nodel.  The model will enable us to hold environmental variables
(volume of inflow, tenperature of inflow, and solar radiation)
constant, while deternmining inpacts of operational variables
(di scharge vol une, depth of discharge and timng of discharge) on
the thermal regime in the reservoir. W can evaluate the effect
of these predicted thermal regimes on prinmary productivity,
secondary productivity and fish growth by incorporating theminto
the physical framework nodel

Primary Production

The primary production subnodel includes area, stratification
and washout effects. The area conponent predicts the annual
schedul e of primary productivity for the entire | ake by area. A
general i zed seasonal fish growmth model will be used to estimate
fish growth via a two-step average conversion efficiency from
primary production through secondary to tertiary production.
Particul ate carbon will be used to track energy flow through the
trophiclevels.

The stratification conponent uses a physical franmework to
generate a description of profiles of tenperature and light wth
passive distribution of nutrients. Diatom biomass is assigned to
the mxed layer and primary production is calculated fromlight,
tenperature, and nutrients. The output is an annual schedul e of
primry productivity.

The "washout effect" part of the nodel conputes net biomass
| oss to washout and incorporates this annual primry production
model . The final output is a schedule of primary production as
affected by washout |oss.

Secondary Production

The benthos subrodel uses a life history nodel of aquatic
dipteran to obtain the rate of production of energers by date.
This rate is calibrated against the observed standing stock of
energers.  The output will be a schedule of incremental dipteran
production for the entire |ake over the course of the year. I|f
adequate sanpling of the energing forns is achieved, the results
should be reliable and readily interpreted.
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The generalized seasonal fish growh will be used to carry
through secondary production to tertiary production. The estimate
is refined by all ocating the increased production to particul ar
species on the basis of food habits data.

The zoopl ankton nodel will produce a schedul e of zoopl ankton
production by area and nmonth as influenced by primry production,
living space, and tenperature. The generalized seasonal fish
grom%h model will carry through zoopl ankton production to fish
grow h.

Fi sh Comunity

A growth nmodel will produce a trajectory of differentia
growth for the salnonid stocks in the reservoir. Fish stocks will
be allowed to grow in response to food availability and to place
proportionate demands on food resources as indicated by food
habits data. Treating the conpetition between the sal nonids as
resour ce-based scranble conpetition only should l|ead to reasonable
predictions with respect to growh for a period of one grow ng
season.

We will also use a population sinulation nodel devel oped for
adf luvi al rainbow trout (Serchuk et al. 1980). This is an age-
structured sinulation nmodel of the growth and popul ation dynam cs
of a mgratory rainbow trout popul ation. It includes all
principal life-history intervals and incorporates food-density and
tenperature relationships of salnonid growth efficiency. The core
of the sinulation involves individual fish growth rather than
growth of the population. Factors directly affecting the growh
processes of trout such as food availability, water tenperature,
and intraspecific conpetition have been incorporated. Population
si ze, nmean wei ght and bi onass are estinmated nonthly in age, sex
and | ocation categories. A variety of environnental and
bi ol ogi cal paranmeters are utilized in the sinulation which can be
altered as a user option. The utility of this nodel wll be
dependent upon sufficient data to allow us to alter the parameters
to represent |ocal conditions

Model Progress
The physical franmework conponent of the nodel has been
conpl eted and the thermal conponent has been integrated into it.
Wrk has begun on the primary production part of the nodel
The dat abase from 1983 through 1986 has been sent to Bozeman,

reviewed by Dan CGustafson and is ready to be included in the
various nodel conponents as they are devel oped.
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RECOMMENDATI ONS

Continue the study with the follow ng nodifications

1.

Eval uate incubation success of cutthroat trout eggs in Hungry
Horse Creek to determine if the relatively high percent of
fine sedinent in the substrate is affecting egg survival.

Eval uate substrate conpositions in Emery, Sullivan and Lover
Twin Creeks, and to deternmine their suitability for incubation
of salnonid eggs.

Use the cold branding technique to mark juveniles from Hungry
Horse Creek to determne their survival in HR

Take water tenperature profiles at approximately five nile
intervals in HHR to provide data necessary for predicating
wat er tenperatures longitudinally in the reservoir.

Make popul ation estimates in Hungry Horse Creek in spring and
fall to determine nortality rates of juvenile cutthroat.

Conduct an eval uation/nmonitoring study for approximately ten
years after this study is conpleted to provide data necessary
for nodel validation. Ten years would enable us to exam ne
how reservoir operation affects two |ife cycles of westslope
cutthroat and bull trout.
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APPENDI X A

| sopl eths of dissolved oxygen. pH and conductivity, 1986.
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APPENDI X B

Dat a sunmaries of zoopl ankton. benthos and surface insect
col l ections, 1986.
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Appendix Bi. Mean zooplankton densities (3':-‘["3J and weights (mq'M'3) estimated from 30 m vertical tows during 1983 in the Emery
Area, Hungry Horse Reservoir. Percents of total zooplankton are in parentheses.

Mumber

of Daphnia Daphnia Total Total Total

Month Samples Pulex Non-pulex Bosmina Leptodora Cladocerans Diaptomus Cyclops Epischura Copepods  Zooplankton

Namber
May 6 23{<1} 52 (1) 99 (1) 0 (0) 174 (3 3495(32) 3086(45) 1{<1} 63584(97) 6755
June & 155 (2} 493 (8} 707 (3 0 (0) 1355(17) 3318(42) 3183 (40) 11{<1} 6514(83) 7869
July 6 626 (3) 2410(13) 4654(28) 9(m 7690(47) 3605(22) 5165(31) (<1}  8775(53) 16453
August 6 248 (3) 2632(34) 290 (4} Q0 (O 3220(41) 1433(18) 3128(43) 14 (<1} 4330(59) 7800
September 5 418 (5) 2404{28) 327 (4) 0 (0) 3148(37) 1430(17)  4006(47) 5(<1)  5441(83) 8589
QOctober ) 290 (4) 1250(19) 291 (4} 0 () 1831(26} 1325(19) 3845(53) 1{<1) 5172(74) 7003
November 3 140 (5}  389(14) 105 (4) Q0 (0) 635(23) 621(23) 1489(54) <1(<) 2119{77) 2745
Year 38 273 (3) 1435{17) 1003(12) 0 {0) 2718(32) 2318(27)  3551(41) 7(<1} 5877 (63} 8535
Weight

May 6 0.8{<1) 2.3 (1) 1.4{<1) 0 {0 4.5 (2) 117.0(53) 100.5{43) 0.1(<1) 217.6(98) 221.1
June 6 13.5 (5 15.4 (3) 6.0 (2) 0 {0) 34.9{12) 162.3(58) 82.8(29) 1.3(<1) 246.4(88) 281.3
July 6 60.4 (8) 217.G{28) 128.2(17} 0 (0 405.6{53) 165.5(21) 197.7{268) 1.4{<l) 364.6(47) 770.2
August 6 25.0 (5) 326.7(6%) 3.6 (1) 0 (M 353.3{73) 35.7 {8} 76.5(16) 3.9 (1) 118.1(23) 471.4
September 5 45.8(11) 275.1(66) 4.0{<1} 0 (9} 324.9(78) 25.4 (6) 68.3(16) 1,7(<1) 94.3(22) 419.3
October 6 34.5(16) 67.4{(31) 3.4(<1) 0 (%) 105.4(49) 27.0(13) 82.3(33) <1.0{(<1) 109.6(31) 215.9
Novemoer 3 16.3(19) 28.4(32) 1.6 (2} ¢ (M 46.3(52) 16.2(1%)  25.1(29) 0.0 {0} 41.3(49) 87.6
Year 18 28.5 (8) 137.7(37) 23.1 (&) o (0) 189.4(51) 84.7(23) 96.3(26) 1.6(<1) 182.1(49) 371.6
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Apperdix B2, Weighted mean zooplankton densities (2M™) and weights (mg')d_3) estimatad from 30 m vertical tows during 1936 in Enery
Area, Hungry Horse Reservoir.

Numbe r
of Daphnia Daphnia Total Total Total
¥onth Sarples Pulax Mon—pulax Bosnmira  Leptodera  Cladocerans  Diaptorus  Cyclops  Epischura  Copepods Zooplankton
Burber

Bpril - - - -~ - — - - - -— -
May 9 188 647 89 ¢ i 925 2573 1633 <1 4335 5281
Juna 5 1173 4518 7693 0 5860 7103 2274 50 9433 16250
July 6 843 3308 2379 0 6535 1578 4775 8 8759 13290
August 5 133 1452 4292 <1 5877 413 5572 k) 7015 12830
Septerber 5 134 2084 1563 <1 3801 1204 7313 13 8515 12330
October 6 307 1471 434 <1 2213 832 8435 4 9325 11530
Movember 5 266 631 147 ] 1044 1185 4370 1 6156 7199
Decerber 3 217 293 63 0 573 1383 3877 <1 5255 5833

Year 44 407 1835 1175 <1 3419 2151 4819 13 6932 10400

Height

April - - -— - — -— - - - - -
Hay 9 21.8 29.6 1.5 0 531.0 119.4 59.2 0.1 178.7 2317
June 5 151.8 242.2 11.3 0 415,7 202.9 73.0 2.1 278.1 693.8
July & 9%.8 180.0 25.9 0 305.8 63.5 103.1 2.0 175.5 481.3
August 5 23.8 122.0 47.6 0 193.4 13.1 141.5 3.5 158.1 351.5
Septemer S 23.0 251.40 15.0 0 294.0 59.7 143.6 2.8 205.1 500.1
October 6 52.1 183.4 5.2 ] 245.7 1.9 144.7 1.4 177.0 423.8
Noverber 5 41.2 43.7 2.5 0 87.4 31.7 1C0.5 0.3 132.4 213.7
December 3 35.5 33.0 1.1 0 74.7 39.5 80.5 ¢.2 120.3 195.0

Year 44 56.5 133.9 13.4 0 203.8 75.6 103.8 1.5 180.9 3g4.7




Mean length of Bosmina is also given.

30 m vertical tows from Hungry Horse Reservoir, 1985,

Appendix B}. Length-frequency distributions and mean lengths (mm) of Daghnia spp. and Daphnia pulex collected in
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Appendi x B4. Zoopl ankton densities (M3 estimated from Schindler Tr ap sanpl es
taken from Enery Area of Hungry Horse Reservoir 1985.

St andar d
TAXN June July Cct ober Noverher Mean Devi ati on
One Meter
Daphni a 667 2000 117 1083 967 794
Bosmi na 0 1500 100 164 442 709
D apt onus 4333 6600 600 1050 3146 2841
Gycl ops 8667 4700 1217 1217 3950 3547
Epi schura 0 0 0 0 0 0
Three Meters
Daphni a 2333 3917 3483 1267 2750 1193
Bosni na 1000 12167 250 200 3404 5853
Di apt onus 5667 25833 2900 1733 9033 11320
cl ops 16333 10583 4733 1550 8300 6533
%i schura 0 0 0 0 0 0
Ssix Mters
Daphni a 2083 7583 6250 1483 4350 3023
Bosni na c 42350 500 183 10750 21060
D apt onus 7917 23567 4500 1283 9317 9079
%/cl ops 16250 17967 6500 1750 10610 7774
pi schura 0 0 0 0 0 0
Nipg Meters
Daphni a 3750 9867 7750 1167 5634 3911
Bosmi na 417 26800 500 167 6971 13220
Di apt onmus 4167 1467 4750 1117 5375 4362
Cycl ops 13750 18133 8000 1900 10440 7048
E;y)i schura 0 0 0 0 0 0
Twelve Meters
Daphni a 417 8392 7750 817 4344 4315
Bosm na 417 19233 500 183 5083 9434
Di apt onus 4167 9317 3750 917 4538 3498
%’d ops 12917 19108 8250 1833 10520 7306
pi schura 0 0 0 0 0 0
Fifteen Meters
Daphni a 467 6917 6250 900 3634 3422
Bosni na 267 11667 500 117 3138 5688
Di apt or mus 2133 7167 4000 667 3492 2804
cl ops 3000 20083 9500 1367 8487 8491
%i schura 0 0 0 0 0 0
Twenly Meters
Daphni a ] 2333 7000 583 2479 3173
Bosm na 0 6800 1250 150 2050 3215
Di apt onus 2333 5800 4750 483 3341 2396
Cycl ops 4333 8133 10750 917 6033 4310
Epi schura 0 0 0 0 0 0
Iventy-Five Meters
Daphni a 583 1600 2750 93 1466 954
Bosni na 150 5667 250 200 1567 2734
Di apt onus 533 3867 300 417 1279 1728
Cyclops 2583 4400 8000 1533 4129 2839
Epi schura 0 0 0 0 0 0
Thirty Meters
Daphni a 133 1150 7750 483 2379 3605
Bosni na 50 4050 1000 150 1312 1874
D apt onus 1433 3350 5750 900 2858 2196
Oycl ops 1983 4200 12250 283 4679 5296
Epi schura 0 0 0 0 0 0



Appendi x B4.  Continued, Mirray Area, 1985

St andar d

TAXON June July Cct ober Novenber Mean Devi ation
One_Meter
Daphni a 1917 383 633 871 705
Bosmi na 500 50 317 133 250 201
D apt onus 18416 750 750 650 5141 8850
%,d ons 12833 1700 2117 1500 4538 5536
pi schura 0 0 0 17 4 8
Three Meters
Daphnia 2417 3033 6250 1800 3375 1982
Bosmina 1167 2383 500 200 1062 969
D apt orus 19333 2933 4000 700 6741 8506
Cycl ops 16417 5150 7000 817 7346 6579
Epi schura 0 50 17 33 25 21
Six Meterg
Daphni a 916 6500 7500 2750 4416 3103
Bosmi na 1417 12500 500 367 3696 5868
D apt onus 5167 9000 3750 2317 5059 2874
Cycl ops 11250 12000 7000 1767 6004 4705
Epi schura 0 0 17 0 4 8
Nine Meters
Daphnia 1250 12500 7250 2600 5900 5096
Bosmina 0 15417 500 417 4084 7559
Diaptomus 13250 6667 4250 1833 6500 4914
Cycl ops 8917 13333 10500 1533 8571 5035
Epi schura 0 0 0 0 0 0
Ivelve Meters
Daphni a 17 7416 7333 3483 4562 3542
Bosm na 150 9375 333 283 2535 4560
Di apt onus 2267 6167 4000 1683 3529 2015
%/cl opns 1383 8333 7667 1767 4788 3723
pi schura 0 0 0 0 0 0
Eifteen Meterg
Di phni a 917 2333 5750 2417 2854 2049
Bosni na 750 3333 500 233 1204 1435
Di apt onus 8333 5667 2750 2083 4708 2874
¢l oos 8167 3333 9000 1867 5592 3522
%’Ji schura 0 0 0 0 0 0
Twenty Meters
Daphni a 150 2667 3750 3000 2392 1562
Bosni na 233 1667 250 550 675 677
Diaptomus 1750 2667 3000 3067 2621 606
Gycl ops 1800 5000 6000 2533 3833 1990
Epi schura 0 17 0 0 4 8
Twenty-Five Meterg
Daphnia 1000 1750 300 2883 1483 1105
Bosmina 233 2000 a3 733 762 871
Diaptomus 1700 2750 300 2633 1846 1133
Gycl ops 1667 3500 10250 1683 4275 4075
Epi schura 0 0 0 0 0 0
Thirty Meters
DCaphni a 383 2000 2750 2833 1992 1136
Bosmi na 317 2250 250 433 812 961
Di apt onus 2867 1750 200 2500 1829 1181
¢l ops 2000 4000 4500 2267 3192 1244
%i schura 0 17 0 0 4 8



Aperd x BL Continued, Sullivan Area, 1985.

St andar d
TAXON May June July Cct ober Novenber Mean Devi ati on
One Meter
Daphni a 0 383 1000 0 367 350 409
Bosni na 0 17 1000 0 50 213 440
D apt onus 0 1567 8667 100 1583 2383 3595
cl ops 0 3967 1500 633 1050 1430 1522
%p/)i schura 0 0 650 0 0 130 290
Three Meters
Daphni a 0 417 1250 517 2900 1017 1145
Bosnina 36 50 5000 0 533 1124 2178
Di apt onus 36 5850 6500 950 5333 3734 3005
cl ops 391 2333 1250 3800 4633 2481 1752
%i schura 18 33 67 0 17 27 25
Daphni a 0 267 5500 2717 3500 2397 2304
Bosmi na 0 33 5750 3 2750 1713 2547
Di apt onus 36 5817 6250 1133 3500 3347 2758
cl ops 89 1783 3250 5183 13250 4711 5129
%i schura 18 17 67 17 17 27 22
Nine Meters
Daphni a 18 150 4000 4750 8500 3484 3541
Bosni na 0 33 8333 0 2250 2123 3604
Di apt onus 36 2867 4000 7500 2250 3331 2742
cl ops 125 1517 3000 2250 15500 4478 6252
%i schura 0 0 50 0 17 13 22
Daphni a 0 0 500 5250 7750 2700 3586
Bosmi na 0 0 2500 250 1500 800
Di apt onus 0 0 2250 9250 2500 2800 3797
%,d ons 302 0 1000 2250 9500 2610 3948
pi achura 36 0 33 0 17 17 17
Daphni a 0 0 750 5500 9667 3183 4289
Bosnina 0 0 1500 250 1333 617 740
Di apt onus 0 0 1500 9500 4333 3067 4008
%,d ops 125 0 750 2250 16000 3825 6865
pi schura 36 0 0 0 33 14 19
Daphni a 0 0 250 2500 1467 843 1108
Bosmi na 0 0 967 100 717 357 454
Di apt onus 0 ] 433 6000 1167 1520 2549
%cl ons 0 0 433 750 6450 1527 2770
pi schura 0 0 0 0 17 3 8
Twenty-FPive Meters
Daphni a 0 0 133 0 1433 313 629
Bosni na 0 0 0 833 213 361
D apt onus 0 0 230 0 950 240 411
Qycl ops 0 0 267 0 9100 1873 4041
Epi schura 0 0 0 0 0 0 0
Daphni a 0 0 167 0 0 33 75
Bosmi na 0 0 733 0 0 147 328
D apt onus v} ] 550 0 0 110 246
cl ops 0 0 367 0 0 73 164
%i schura 0 0 0 0 0 0 0



Appendi x B4,  Continud, Areas Conbined, 1985

St andar d

TAXON May June July Cct ober Novenber Mean Devi ation
Daphnia 0 989 1183 167 694 700 650
Bosmina 0 172 86 139 117 250 459
Diaptomus 0 8105 5339 483 1094 3467 5231
cyci ops 0 8489 2633 1322 1256 3162 3697
Epi schura 0 0 217 0 6 51 180

Three Meters

Daphni a 0 1722 2733 3417 1989 2276 1707
Bosni na 36 739 6517 250 311 1807 3407
Di apt onus 36 10280 11750 2617 2589 6290 7644
Gycl ops 391 11690 5661 5178 2333 5768 5475
Epi schura 18 11 39 6 17 18 22
Daphni a 0 1089 6528 5489 2578 3619 2734
Bosni na 0 483 20200 344 1100 5106 11740
Di apt onus 36 6300 12930 3128 2367 5711 5983
%@ ops 89 9761 11070 6228 5589 7541 5998
pi schura 18 6 22 11 6 12 19
Daphni a 18 150 8789 6583 4089 4889 3981
Bosm na 0 33 16850 333 945 4218 8165
Di apt onus 36 2867 7378 5500 1733 4935 3906
%ICI ops 125 1517 11480 6917 6311 7574 6234
pi schura 0 0 17 0 6 5 14
Daphni a 0 145 5436 6778 4017 3779 3588
Bosm na 0 189 10280 361 655 2652 5586
Di apt ormus 0 2145 5911 5667 1700 3559 3072
cl ops 302 4767 9480 6056 4367 5716 5833
%/Ji schura 36 0 11 0 6 7 13
Daphni a 0 461 3333 5833 4328 3221 3196
Bosm na 0 339 5500 417 561 1573 3167
Di apt onus 0 3489 4770 5417 2361 3703 3147
¢l ops 125 3722 8055 6917 6411 5803 6394
%/Ji schura 36 0 0 0 11 5 13
Daphni a 0 50 1750 4417 1683 1823 2046
Bosmi na 0 78 3145 533 472 976 1828
Di apt onus 0 1361 2967 4583 1572 2419 2080
Cycl ops 0 2044 4522 5833 3300 3623 3460
Epi schura 0 0 6 0 6 3 6
Daphni a 0 528 1161 1017 1750 1028 1005
Bosni na 128 2633 111 589 799 1562
Di apt onus i 744 2289 200 1333 1054 1275
Gycl ops 0 1417 2722 6083 4105 3306 3606
Bpi schura 0 0 0 0 0 0 0
Daphnia 0 172 1106 3500 1105 1358 2188
Bosmina 0 122 2344 417 194 710 1184
Di apt omus 0 1433 1884 1903 1133 1485 1741
cl 0 1328 2856 5583 850 2450 3406
%i schura 0 0 6 0 0 1 5
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Appendi x B5.  Zoopl ankton densities (M) estimated from Schindler Trap sanples taken from
Enery Area of Hungry Horse Reservoir 1986.
TAXON Ny June July  Auxgst  Syrerber  (otober  November  Decenber
One Meter
Daphni a 767 17 850 17 4500 2000 83 0
Bosni na 67 0 383 150 2500 500 33 0
Di apt onus 6500 300 6450 466 4500 333 2000 0
Eyclo S 4500 100 767 300 5000 12500 7500 0
pI schura 0 0 0 17 150 33 17 0
Daphni a 800 200 3000 1500 4000 5500 1500 0
Bosni na 100 17 167 2000 2000 83 0 0
Di apt onus 8500 26500 16500 3500 5500 7000 1500 0
Cycl ops 4000 5000 1500 15000 7000 9500 8500 0
Epi schura 0 233 0 0 67 0 0 0
Daphni a 1017 6000 1983 2500 4000 5500 1500 0
Bosmi na 150 67 450 2500 1000 500 83 ]
D apt onus 9500 11000 5067 1500 3300 3500 2000 0
Gycl ops 8000 2000 850 12000 6000 9000 9000 0
Epi schura 0 133 33 117 17 17 0 0
_ Ning Meters
Daphni a 883 11000 7000 1500 3500 11000 1500 0
Epi schura 117 183 5500 500 3000 1000 333 0
Di aptonus 14500 13500 7000 167 2500 2500 1000 0
Cycl ops 6500 4500 4000 8500 8500 20000 11000 0
Epi schura 0 83 0 0 17 0 33 0
Daphni a 383 10000 7000 4000 2500 5500 1500 0
Bosmi na 150 1500 2500 10000 1500 1000 500 0
Di aptonus 11000 11500 5500 500 2500 3000 2000 0
oyel ops 4500 9500 4500 11500 12000 19000 7500 0
Epi schura 0 0 0 100 50 0 0 0
_ Fifteen Meters
Daphni a 167 8000 12500 5500 1500 1000 1500 0
Bosni na 83 1500 1500 15500 2500 500 500 0
D apt onus 4000 13000 4000 333 1000 500 2000 0
Cycl ops 2500 5000 3500 19000 10500 11000 10500 0
Epi schura 0 0 0 0 33 0 0 0
Daphni a 167 3000 8000 4500 1500 1000 1500 500
Bosni na 17 1000 1000 6000 3500 1000 1000 83
Di apt onus 1733 9000 5500 333 2000 1500 2000 2500
Cyclops 1217 4500 1500 5000 5500 12500 8500 5000
E)F/)isc ura 0 0 0 0 17 0 0 17
. Twenty-|
Daphni a 117 2500 6000 4000 2000 1500 1000 1000
Bosni na 50 17 500 5500 4000 500 333 0
Di apt onus 1817 9500 5500 500 2000 333 2000 4500
Eyclo S 1000 2000 2000 5000 6000 9500 10000 5500
pi schura 0 33 0 167 0 0 0 0
Daphni a 133 1000 2000 1500 1500 1000 1000 1500
Bosni na 17 167 333 5500 2000 0 83 0
Di apt onus 1383 5000 4000 167 2000 1000 1000 9000
Cyclops 783 1500 1500 5000 2000 6500 6000 6000
Epi schura 0 0 0 167 0 0 0 0
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Year

1029
454
2569
3833
27

2062
546
8625
6312
37

2812
594
4483
5856
40

4548
1329
5146
7875

17

3860
2144
4500
8562

19

3771
2760
3104
7750

2521
1700
3071
5465

2265
1362
3269
5125

25

1204
1012
2944
3660

21



Appendix B5,

Continued, Murray Area, 1986,

TRXON April May June July August Septembexr October November December Year
Daphnia 117 200 50 1000 267 117 167 217 700 315
Bosmina 0 17 0 0 2200 17 0 87 33 259
Diaptomus 117 2367 433 42000 700 17 2000 983 2850 5719
Cyclopse 550 1083 50 1500 3133 150 3000 1233 1017 1302
Epischura 0 0 0 0 133 0 117 0 0 28
Daphnia 83 667 167 3500 3100 3500 3500 1500 1000 1891
Basmina 17 0 83 1000 4900 1060 0 1} 83 787
Diaptomus 3533 8500 3833 38000 1233 3500 7000 4000 3000 8067
Cyclops 1683 5500 1067 2000 8433 4500 12500 5500 3000 4909
Epischura 0 0 217 33 33 0 17 0 0 33
Daphnia 467 817 833 3000 1883 3500 6500 1000 467 2052
Bosmina 17 50 00 3500 1183 2000 500 167 67 865
Diaptomus 4817 10500 8867 26000 117 2500 7000 1500 2117 7046
Cyclops 1750 6500 2867 40060 3083 6000 7000 3500 1700 4044
Epischura 0 0 600 117 33 0 33 4] 50 93
Daphnia 400 433 283 6000 3187 4500 4500 1500 767 2394
Bosmina 0 83 50 2500 1467 1500 33 167 17 680
Diaptomus 6000 15000 1683 15500 300 3500 4000 2500 2533 5668
Cyclops 1067 6500 850 5500 4067 4500 9500 5500 2117 4400
Epischura 0 0 183 50 0 33 0 0 0 30
Daphnia 500 150 150 4000 6000 3000 5500 1000 750 2339
Bosmina 50 100 50 183 7000 2000 500 333 1 1139
Diaptomus 6000 6500 17117 6500 1500 5000 4000 2000 2600 3980
Cyclopa 1433 3500 383 3000 9500 6000 11500 5000 3017 4815
Epischura 0 0 160 0 33 67 0 0 0 22
Daphnia 200 67 183 5500 3500 1000 2000 500 633 1509
Bosmina 17 67 17 83 10000 2000 500 500 33 1469
Diaptomus 2633 2100 1867 7500 1500 1500 2000 1500 1983 2509
Cyclops 1817 1100 383 3000 8500 5000 8500 7000 2267 4174
Epischura 0 0 17 o} 50 17 0 0 17 11
Daphnia B3 33 100 1500 5000 1500 1500 1000 550 1252
Bosmina 17 0 17 kkx) 8000 4000 167 167 67 1419
Diaptomus 1500 2833 1583 5000 1000 1500 1500 2000 2867 2168
Cyclops 683 917 317 2000 6000 4500 4000 5500 1783 2856
Epischura 0 0 0 0 17 50 0 0 0 7
Daphnia 100 n 17 417 1233 1000 1500 317 467 565
Bosmina 33 0 17 250 4200 2000 500 50 0 783
Diaptomus 1350 2233 1517 4500 350 250 1500 883 1650 1581
Cyclops 50 617 317 583 3402 3000 6000 3000 1333 2067
Epischura 0 0 0 0 0 0 0 0 0 0
i ters
Daphnia 33 100 100 333 1600 500 1000 500 433 517
Bosmina 17 67 17 0 6033 1500 100 333 17 898
Diaptomus 1383 2083 1883 4500 600 1000 2000 2500 1450 1933
Cyclops 500 667 233 117 3367 3000 5500 4500 1400 2143
Epischura ] 0 0 0 50 0 33 0 0 9
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Appendix BS. Continued, Sullivan Area, 1986.

TAXON April May June July August September October November December Year
Qne Meter
Daphnia 50 0 3 417 167 433 3 517 1500 350
Bosmina 17 0 0 33 4733 750 0 100 333 663
Diaptomas 5217 250 13500 4383 1783 583 233 1150 23500 5622
Cyclops 1300 167 1500 200 883 2483 350 1117 1500 1056
Epischura 0 0 600 33 0 17 17 0 0 14
Three Meters
Daphnia 100 17 183 1500 617 1433 2500 4000 3000 1483
Bosmina 17 0 0 500 1300 1533 167 500 100 457
Diaptomus 11333 50 4767 14000 650 466 4000 8000 34500 8641
Cyclops 4333 0 183 200 267 2167 4000 8500 1000 2294
Epischura 0 o} 583 0 67 33 50 0 0 81
Six Meters
Daphnia 67 0 50 133 1083 1800 5000 3500 3500 1681
Bosmina 17 0 0 67 2117 1200 10060 500 250 572
Diaptomus 10000 417 2400 1267 717 1067 2000 5000 25500 5374
Cyclops 6000 267 33 33 500 2367 6500 9500 3500 3189
Epischura .0 0 66 0 233 i3 17 0 1] 39
Hige Meters
Daphnia 83 33 B3 483 2767 1267 3000 4000 1000 1413
Bosmina 50 17 0 83 4333 733 167 500 33 691
Diaptorus 14000 283 1900 6000 667 400 1000 6500 13000 4861
Cyclops 3800 183 17 400 700 1933 6000 10500 4500 3115
Epischura 0 0 167 0 133 0 17 17 17 39
Tuwelve Meters
Daphnia 33 0 17 1067 1283 633 3000 5500 2500 1559
Bosmina 1] 17 17 17 5883 2633 500 1000 83 1128
Diaptomus 2467 433 1417 1800 913 467 1500 8500 9500 3002
Cyclops 500 83 33 283 1033 2600 3500 15500 3500 3004
Epischura 1] 0 17 17 67 0 50 1] 1] 17
Eifteen Meters
Daphnia ] 0 0 400 2000 2067 1500 2500 1000 1052
Bosmina 17 0 0 17 11000 3633 1000 0 0 1741
Diaptomus 2067 167 817 1783 667 667 500 4000 8000 2074
Cyclops 313 0 33 50 1167 2600 5000 12000 4000 2798
Epischura 0 0 50 0 17 0 0 0 0 7
Daphnia Q 1] 50 300 2500 0 300 1500 1500 683
Bosmina 0 0 0 33 8000 0 83 333 1] 939
Diaptomas 1200 183 1517 1783 917 0 767 2500 6500 1707
Cyclops 433 33 33 167 1083 0 1683 11500 2000 1881
Epischura 0 0 33 1] Q 0 0 ] 0 4
Twenty-Five Meters
Daphnia 17 0 50 233 2500 1367 333 500 1000 667
Bosmina 50 0 0 17 9500 2567 100 167 0 1378
Diaptomus 500 83 2967 177 3000 667 550 1500 4000 1709
Cyclops 250 33 50 167 2500 1900 1433 7000 3000 1815
Epischura 0 0 17 0 133 0 17 ] 4] 19
Thirty Meters
Daphnia 0 0 i3 300 1333 750 367 0 0 309
Bosmina 1] 0 0 17 4300 2867 150 4] 0 215
Diaptomas 0 Q 1167 1367 933 33 500 0 0 478
Cyclops 0 Q 17 50 1000 1133 200 o 0 267
Epischura 0 0 33 17 83 o} 0 0 0 15

B-11



Z1-d

Appendix B6. The number (N-M?) and weight (G'M2) of agquatic macroinvertebrates in benthos samples from

Emery, Murray and Sullivan areas of Hungry Horse Reservoir May through November, 1986,

Aquatic Dipteran

. Number of Mean Larvae __Pupae _ ___Total = _Oligochaeta  _ Other
Date Samples Depthim) No. Wt No. Wt. No. Wt. No. Wt No. Wt.
May 3 8.7 50.2 0.038 0.0 0.000 50.2 0.038 0.0 0Q.000 0.0 0.0
3 30.5 276.0 0.272 0.0 0,000 276.0 0.272 17.9 0,134 0.0 0.0

2 43.2 172,0 0.837 0.0 0,000 172.0 0,887 43.0 0.081 0.0 0.0

July 3 4.0 465.9 0,140 0.0 0,000 465.9 0.140 681.0 0.170 0.0 0.0
3 36.7 584.,2 0.79¢ 0.0 0.000 584.2 0.796 326.2 0,314 0.0 0.0

3 39,2 663.1 0.555 0.0 0.000 663.1 0.555 0.0 0,000 0.0 0.0

August 3 4.0 7.2 0,001 0,0 0.000 7.2 0.001 10.8 0.012 ¢.0 0.0
3 33.7 365.6 0.484 0.0 0,000 365.6 0.484 229.4 0.140 0.0 0.0

2 90.0 145.1 0.922 0.0 0.000 145.,1 0.922 365.6 0.397 0.0 0.0

September 1 4.0 43,0 0.047 0.0 0,000 43.0 0.047 0.0 0.000 0.0 0.0
3 33.3 250.9 0.711 0.0 0.000 250.9 0.711 0.0 0.000 0.0 0.0

3 90.0 35.9 0.186 0.0 0.000 35.9 0,186 57.3 0.088 0.0 0.0

October 3 9.0 365.6 0,084 0.0 0.000 365.6 0.084 57.4 0.022 0.0 0.0
3 39.0 1086.0 1.413 0.0 0,000 1086.0 1,413 0.0 0,000 0.0 0.0

3 72.0 60.9 0,088 0.0 0,000 60.9 0.088 347.7 0.103 ¢.0 0.0

November 3 11.0 329.7 0.339 0.0 0.000 329.7 0,339 0.0 0.000 0.0 0.0
3 36.0 584.2 1.670 0.0 0.000 584.,2 1.670 35.8 0.019 0.0 0.0

3 67.3 290.3 0,396 0,0 0.000 290.3 0.396 14.3 0.007 0.0 0.0

Year 16 7.1 231.2 0.116 0.0 0.000 231.2 0,116 140.5 0.038 0.0 g.0
18 34.9 524.5 0.891 0.0 0.000 524.5 0.891 101.6 0.101 0.0 0.0

16 67.0 236.6 0.456 0.0 0.000 236.6 0.45%6 129.7 0.097 0.0 0.0
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Appendix B6. Continued, Murray Area, 1986.

Aquatic Dipteran

_—Latvee = __Pupge = ____ Totgl == _Qligochaeta __ OQther

‘ Date No. Wt. No.  Wt. No. Wt Wt.

My

May 2 8.2 59,2 0,055 0.0 59,2 0,055 0.0 0.000 0.0 0.0
3 31.0 78.9 0.142 0.0 78.9 0,142 0.0 0,000 0.0 0.0
2 93,0 69.9 0,264 0.0 69.9 0.264 5.4 0,004 0,0 0.0
July 3 3.0 86.0 0.03% 7.2 93.2 0.040 10.7 0.013 0.0 0.0
3 36.0 448, 0.122 0.0 448.1 0.122 93.2 0.016 0.0 0.0
3 97.0 770.6 0,400 0.0 770.6 0.400 254.5 0.144 0.0 0.0
August 3 3.0 68,1 0.03%9 0.0 68.1 0.039 21.5 0.028 0.0 0.0
3 31.0 143.4 0.352 0.0 143.4 0.352 240.1 0.149 0.0 0.0
2 68.0 414.0 1.065 0.0 414.0 1.065 284,9 0.162 0.0 0.0
September 1 6.0 139.8 0.051 0.0 139.8 0.051 0.0 0.000 0.0 0.0
3 32.7 172.0 0.233 0.0 172.0  0.233 25.1 0.022 0.0 0.0
3 76.0 0.0 0.000 0.0 0.0 0.000 0.0 0,000 0.0 0.0
October 3 9.0 258,1 0.199 0.0 258.1 0.199 0.0 0.000 0.0 0.0
3 35.0 301.1 0.237 0.0 301.1 0.237 6.0 6,000 0,0 0.0
3 88.0 89.6 0.086 0.0 89.6 0.086 60.9 0,011 0.0 0.0
Noverber 3 1i1.¢ 132.6 (¢.091 0.0 132.6 0.091 0.0 (4,000 0.0 .0
3 34.0 304.7 0.467 0.0 304.7 0.467 0.0 0.000 0.0 0.0
3 95.0 50,2 0,079 0.0 50.2 0.079% 315.4 0.137 2.0 0.0
Year 6.7 126.2 0,084 1.4 127.6 0.085 6.5 0.008 0.0 0.0
13.3 241.3 0.259 0.0 241.3 0.259 59.7 0.030 0.0 0.0
86,9 231.,2 0,272 O O 231.2 0.272 154.6 0.076 0.0 e.0
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Appendix B6. Continued, Sullivan Area, 1986.

_ Aquatic Dipteran
Nurber of Mean Tarvaa DPuynao _ Tntal w&_ Othar
. Date Samples  Depth(m) No. Wt. No.  Wt. No.  Wt. No.  Wt. No.  Wt.
Sullivan Area 1986
May 8.0 6.8 0.024 0.0 0.000 10.8 0.0235 16.2 0.006 0.0 0.0
3 3.0 218.6 0.267 0.0 0.000 218.6 0.267 0.0 0.000 0.0 0.0
July 3 3.0 39.5 0.038 0.0 0.000 39.5 0.038 7.2 0,016 0.0 0.0
3 38.0 530.5 0.650 0.0 0.000 530.5 0.650 501.8 0.184 0.0 0.0
August 3 4.0 46.6 0,016 3.6 0.010 50.2 0.026 25,1 0,034 0.0 0.0
3 39.0 494.6 3,174 0.0 0,000 494.6 3.174 659.5 0.479 0.0 0.0
September 3 5.7 121.9 0,034 0.0 0.000 121.9 0,034 3.6 0.015 0.0 0.9
2 37.0 172,0 0,368 0,0 0,000 172,0 0.368 0.0 0,000 0.0 0.0
October 3 9.0 340.,5 0.2803 0.0 0.000 340.5 0.2803 53.7 0.061 0.0 ¢.0
3 38.0 336,9 0.760 0.0 0,000 336.9 0.760 394.3 0.254 0.0 0.0
November 3 11.3 64.5 0,096 0.0 0,000 64,5 0,096 17.9 0.015 0.0 0.0
3 38.0 33,9 0,606 0.0 0.000 336.9 0.606 3%4.3 0.0%1 8.0 0.0
Year 17 6.8 109.4 0.085 0.6 0.002 11¢.1 0.087 20.9 0.026 0.0 0.0
17 34.8 502.8 0,776 0.0 0,000 502,8 0.776 107,55 ©0.107 0.0 0.0



Appendix B6. Continued, Areas Combined, 1986.

Aquatic Dipteran
 larvae = __Pupge . ___ Total = _Oligochacta

Nunber of Mean

ST-d

‘Date Samples Depth(m) No. Wt. No. W, No. We. No. Wt.

May 7 8.4 41.5 0,038 0.0 0.000 41.5 0.038 4.6 0,002 0.0 0.0
9 32,5 191.2 0.227 0.0 0,000 191.2 0.227 5.98 0.045 0.0 0.0

4 68.1 121,0 0,575 0.0 0,000 121.0 0.575 24,2 0,043 0.0 0.0

July 9 3.3 197.1 0.073 2.4 0,001 199.5 0,0727 233.0 0.066 0.0 0.0
9 36.9 520.9 0.522 0.0 0.000 520.9 0.522 307.1 0.171 0.0 0.0

6 68.1 716.8 0.478 0.0 0.000 716.8 0.478 127.3 0.072 0.0 0.0

Angust 9 3.7 40.6 0.019 1.2 0.003 41.8 0.022 19.1 0.025 0.0 0.0
9 34.6 334.5 0.1337 0.0 0.000 334,5 0.1337 376.3 0,256 0.0 0.0

4 79.0 279.5 0.994 0.0 0.000 279,5 0.994 325.3 0.279 0.0 0.0

September 5 5.4 109.7 0.040 0.0 0,000 109.7 0.040 2.16 0.009 0.0 0.0
8 34.0 201.6 0.446 0.0 0.000 201.6 0.446 9.41 0.008 0.0 0.0

6 83.0 17.9 0,093 0.0 0.000 17.9 0,083 28.7 0.044 0.0 0.0

October g 9.0 321,4 0.188 0.0 0.000 321.4 0.188 37.0 0.028 0.0 0.0
9 37.3 574.7 0.803 0.0 0.000 574.7 6.803 131.4 0.085 0.0 0.0

6 80.0 75.3 0,087 0.0 0.000 75.3 0.087 204.3 0.057 0.0 0.0

Novenber 9 1.1 175.6 0.175 0.0 0,000 175.6 0.175 5.98 0.005 0.0 0.0
g 36.0 408.6 0.914 0.0 0.000 408.6 0,914 143.4 0.037 0.0 0.0

6 81.2 170.2 0.238 0.0 0.000 170.2 0,238 164.9 0.072 0.0 0.0

Year 48 6.9 155.2 0,095 0.7 0.001 155.9 0.096 56.2 0,024 0.0 0.0

(194.0) (0.127)
53 35.2 375.1 0,713 0.0 0.000 375,1 0.713 165.1 0.102 0.0 0.0
(273.7) (0,844}
32 76.9 233.9 0.364 0,0 0.000 233.9 0.364 142.1 0.086 0.0 0.0

{334.0) (0.424)
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Appendix 857, The mean number and weight (g) of surface Insects captured per hectare from Hungry Horse Reservoir in the Emery, Murray and Sullivan areas
May-November, 1986. Samples were taken nearshore (<100 m) and offshore (>100 m), Number of samples is given in parentheses.

Areag
Emery Murray

__Nearshore  __ Offshore ~~ _ Nearshore  _ Qffghore = _ Nearshore
Mumber Weight Number Weight Number Weight Mumber Weight Number Weight Number weight

Sullivan

_ Nearshore = __ Offshore
Month (N) Insect Group Nurber Weight Number Weight

May {26) C(oleopterans 35.9 0.31 62.5 0.48 68.4 1.30 53.6 0.90 29.6 0.74 22.2 0.46 46.2 0.84 46.2 0.62
Hemipterans 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
Homopterans 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
Bymenopterans 14.3 0.01 16.8 0.66 21.5 0.56 9.3 0.12 5.6 0,01 5.6 0.04 14.1 0.22 10.23 0.26
Other 0.0 0.00 4.1 0,01 1.7 0.02 1.9 0.02 0.0 0.00 0,0 0.00 0.6 6,01 1.9 0.01
Total

Terrestrials 50.0 0.32 83.4 1.15 9l.6 1.87 66.6 1,04 35.1 0.74 27.8 0.50 60.8 1,06 58.3 0.88
Aguatic
Dipterans 216.7 0.4% 133.4 0.35 190.1 0.46 127.8 0.33 172.4 0,50 129.4 0.61 191.2 0.48 130.1 0.43

0.00 0.0 0.00 0.0 0.00 1.9 0.04 0.0 0.00 0.6 0.01 0.0 0.00
0,46 127.8 0.33 174.2 0.54 129.4 0.61 19.8 6.05 130.1 0.43

1.28 157.2 1.11  252.5 1.56 188.4 1,32

Cther Aquatics 0.0 0,00 0.0 N
Total Aquaties 216.7 0.49 133.4 0.35 190.1

TOTAL INSECTS  266.7 0.81 216.6 1.50 28l.6 2,33 134.6 1.37  209.2

Areas
Emery Murray Sullivan Areas Combined
—Bearshore = __ Offshore  __ Nearshore =~ __ Offshore =~ _ Nearshore . Of(shore  __ _Nearshore
Month (N} Insect Group Number Weight Number Weight WNusber Weight Number Weight Number Weight Number Weight MNumber Weight MNumber Weight
June (19) Colecpterans 41.7  0.35 47.2 0.2 14,3 0.14 230 0.82 13.8 0.40 30,5 0.17 22,8 0.29 34.2 0.40
Hemipterans 2.8 <0.01 3.2 0.42 4.9 G.01 3.4 0.08 14.0 a.12 2.8 0.06 7.1 0.04 14.8 0.19
Horopterans 0.0 0.00 5.5 0.0l 0.0 0.00 .0 0,02 0.0  0.00 8.3 0.0 0.0 0.00 4,9 0.01
Hymenopterans 2.8 0,03 11.2  0.07 4.9  0.11 6.8 0.00 0.0 0.00 2.8 0.02 2.7 0.05 6.9 0.04
Other 5.7 0.06 14.0 0,04 0.0 0.0 3.4 0.24 8.3  0.02 11.2 0,03 4.4 0,02 9.9  0.09
Total
Terrestrials 52.7 0,45 114,2 0.83 23.9 0,26 36.6 1.16 36.2 0.53 55.5 0.29 36.8 0.40 70.6 0.74
Aguatic
0.75 543,2 0.70

Dipterans 258.7 0.29 841.8 0.67 307.1 0.6 220.0 0,44 1408.0 1.21 514.0 0.95 639.6
Other Aquatics 0.0 0.00 2.8 0.01 0.0 0.00 3.4 <0.01 2.8 0.05 0.0 0.00 0.9 0.01 2.0 0.01
Total Aquatics 258.7 0.39 844.7 0.68 307.1 0.68 223.4 0.44 1411.0 1.25 514,0 0.95 640.,5 0,77 545.,2 0.71

TOTAL INSECTS 311.2 0.84 938.9 1.51 331.0 0.94 260.0 1.60 1447.0 1.78  569.5 1.24 677.3 1.17 615.6 1.44
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Appendix B7. Continued, July and August, 1986.

Areas

Emery Murray — _Sulljvan Ar
T Nearshore _ Qffshore . . Nearshore __ OQffshore  _ Nearshore = __ Offshore  __ Nearshore .

Month {N} Insect Group Mumber Weight Number Weight WNumber Weight Mumber Weight MNumber Weight Rurber Weight Number Weight Nurber Weight
. July (18} Coleopterans 0.0 0.00 Q.0 0.00 8.3 0.02 0.0 0.00 2.8 0.01 25.0 0.15 3.7 0.01 8.3 0.05
Hemipterans 11.0 0.05 10.0 0.04 0.0 0.00 2.4 .01 5.7 0.03 0.0 0.90 5.6 0.03 3.7 0.01
Homopterans 1720,0 1.36 1893.0 0.74 322.2 0.11 183.3 0.11  397.2 0.18 944.5 0.53 812.9 0.55 912.1 0.42
Hymenopterans  330.5 0.92 470.0 1.49 41.7 0.18 19.0 0.06 44.5 0.19 144.5 0.46 138.9 0.43 186.1 0.59
Other 2.8 0.01 0.0 D0.00 0.0 4.00 0.0 0.00 5.7 0.01 2.8 0.02 2.8 0.01 0.9 .01

Total
Terrestrials 2064.0 2.35 23731.0 2,27 372.2 0.30 204.9 0.17 455.5 0.42 11i7.0 1,16 963.9 1.02 1111.0 1.08

Aquatic
Dipterans 13.3 0.02 20,0 0.01 22.3 0.05 23,9 0.05 47.0 0.05 5 0.11 27.7 0.04 315 0.06
0.00 13.9 0.03 0.0 0.00

0.0

Other Aquatics  41.7 0.08 0.0 0.00 0.0 0.00 0.9 0.00 0.0 0.00 0.0

Total Aquatics 55.7 .09 20.0 0.01 22.3 0.05 23,9 0.03 47.0 0.05 50.0 0.11 41.7 0.07 31.5 0.06
0

TOTAL INSECTS 2120.0 2.44 2353.0 2.28  3%4.3 0.36 228.7 0,22 502.7 0.47 1167, 1.27 1006.0 1.09 1143.0 1.14

Areas
Emery —Murray Sullivan Ar

_MNearghore = _ Offshore = __ Mearshore = __ Offshore == __ MNearshore _ Offshore
Number Weight MNumber Weight MNumber Weight Number Weight MNumber Weight MNunber Weight

Month (N} Insect Group Number Weight Number Weight

Aug. (18) Coleopterans 11.3 0.24 3.4 0.02 8.3 0.12 7.1 0.06 0.0 0.00 0.0 0.00 6.6 0.12 3.9 0.03
Hemipterans 0.0 0.00 6.8 0.04 0.0 0.00 2.4 001 2,8 0.01 0.0 0.00 0.9 <0.01 3.0 Q.01
HBomopterans 11.2 0.03 3.4 0.04 2.8 0.01 359.6 0.12 2.8 <0.01 3.4 0.03 5.6 .01 150.1 0.06
Hymenopterans  744.5 1,38 926.6 1.14 172.2 0,82 152.3 0.14 9.2 0,28 13,4 0.08 318.6 0.83  339.2 0.42
Other 0.0 0.00 3.4 0.01 0.0 0.00 2.4 <0.01 0.0 0.00 0.0 0.00 0.0 0.00 2.0 g.01
Total

Terrestrials 766.7  1.64 943.4 1.21 183, 0.95 523.9 0.33 44.7 0.29 15.8 0,10 3316 0.96 498.1 0.52
Aquatic
. 0.01 16. 0.02 14,8 0.03 17.6 0.02

Dipterans 25.0 0.05 10.0 0.01 5
Other Aguatics 0.0 0.00 0.0 0.00 0.
Total Aquatics  25.0 0.05 10,90 6.01 5

1.69 953.4 1,22 188.7 0.97 547.7 0.35 38.7 0.30 33.2 0.12  346.3 0.99 515.7 0.54

3
g 0.02 23.9 0.03 1
0
7 0.02 14.8 0.03 17.6 0.02

3.8 6.6
0.00 0.9 0.00 0.0 2.00 0.0 0.00 0.0 0.00 0.0 0.00
0,02 23.9 0.03 13.8 6.6

TOTAL INSECTS 791.5
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Appendix B7. Continued, September and October, 1986.

Areas
Sullivan Areas Combiped

Emery Murray.

T Nearshore  _ Offshore _ _ Nearshore  __.Qffshore  _ Neaxshore  __Offshore . _ Mearshore
Month (N) Insect Group Number Weight Number Weight HNumber Weight Number Weight Murber Weight HNunber Weight MNumber Weight MNumber Weight

Sept. (16} Coleopterans 0.0 0.00 0.0 0,00 0.0 0.00 0.0 0.00 0.0 Q.00 0.0 0.00 0.0 0.00 0.0 0.00
Hemipterans 3.4 <0.0) 0.0 0.00 3.4 <0.01 0.0 0.00 0.0 0.00 0.0 0.00 2,1 <0.01 0.0 0.00
Homopterans 3.4 <0.01 0.0 0.00 0.0 0.00 16.8 0.01 5.7 <0.0L 2.4 <0.01 3.2 0.01 7.2 <0.01
Hymenopterans 0.0 0,00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.6 0.00
Other 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 2.4 .02 0.0 0.90 6.8l 0,01
Total

Terrestrials 6.8 0.01 . 0.00 3.4 <0.01 6.8 0.01 5.6 0.00 4.8 0.02 5.3 0.01 8.0 0.0
Aquatic
Dipterans 20.0 0.04 . 0.00 40. 0.03 10.5 0.01 30. 0.06 33.4 0.07 30.2 0.04 15,1 0.83

2 5

.0 0.00 0.0 0.00 5.7 0.02 2.4 <0.01 2.1 0.01 0.8 <0.01

2 0.03 10.5 0.01 3.2 0.08 35.7 0.07 32,4 0.05 15.9 0.93
1,7

0.0
0.0
Other Aquatics 0.0 0.00 0.0 0.00
0.0
0.0 ¢.09 40.6 0.09 37.5 0.06 23.9 0.04

0
Total Aquatics 20.0 0.04 0.00 40.
3.4 0.03 27.1 0.02 4

TOTAL INSECTS 26.6 0.05 0.00 4

Areas
Enery Murray Sullivaa Ar

__Nearshoge _ OFffshore  __Nearshore = _ Offshore = _ MNearshore = __ Offshore
Month {N) Insect Group Mumber Weight Number Weight Number Weight MNumber Weight MNumber Weight Number Weight MNumber Weight Nunber Weight

Oct, (18) Coleopterans 61.9 0.64 20.0 0.34 0.0 0.00 4.7 0.06 0.0 0.00 0.0 0.00 24.1 0.23 7.8 0.12
Hemipterans 49.9 0.12 10.0 0.14 0.0 0,00 2.4 <0.01 0.0 0.90 0.0 0.00 19.4 0.04 3.9 0.04
Bomopterans 157.1 0.07 30.0 0.04 8.3 0.01 2.4 0.02 0.0 0.00 0.0 0.00 63.9 0.03 9.8 0.02
Hymenopterans 71.6 0.26 6.8 0.08 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 27.8 0.10 2.0 0.02
Other 4.9 0.01 6.6 0.01 0.0 g.00 0.0 0.00 0.0 0.00 0.0 0.00 1.9 0.01 1.9 <0.01
Total

Terrestrials 345.3 1.1 73.4 0.61 .3 0.01L 9.6 0.08 0.0 0.00 0.0 0.00  137.1 0.43 25.5 0.21

8
Aquatic
Dipterans 188.0 0.07 46.8 0.06 8.5 0.02 190.6 0.06 0.0 0.00 10.2 0.01 75.9 0.03 95.2 0.05
Cther Aguatics 0.0 0.00 0.0 0.00 2.8 <0.01 0.0 0.00 3.4 0.01 0.0 0.00 1.9 <0.01 0.0 0.00
1.3 3.4
9

Total Aguatics 188.0 0.07 46,8 0.06 1 0,02 190.6 0.06 0.01 10.2 0,01 77.8 0.04 95.2 0.05

TOTAL INSECTS 533.4 1.17  120,2 0.67 19.7 0.02 200.0 0.15 3.4 0.01 10,2 0.01 2149 0.47  120.7 0.26
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Appendix B7. Continued, November and December, 1986.

Areas
Byery. Murray Sullivan _Areas Combined

__Nearshore ~ __ Offshore  _ Nearshope = __ Offshore = __ MNearshore  ___Qffghore = __ Nearshore
Month (N) 1Insect Group Number Weight MNumber Weight Number Weight Number Weight MNumber Weight Nunber Weight Number Weight Rumber Weight

Nov. (18) Coleopterans 0.0 0.00 0.0 0.00 5.7 0.03 0.0 0.00 0.0 0.00 0.0 0.00 1.9 0.01 0.0 0.00
Hemipterans 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0,00 0.0 0.00 0.6 0.00
Homopterana 0.0 0.00 0.0 0.00 0.t 0.00 0.0 0.060 0.0 0.00 2,8 <0.01 0.0 0.00 0.9  <0.01
Hymenopterans 0.0 0.00 0.0 0.00 0.0 0.00 2.4 0,01 0.0 2.00 0.0 0,00 0.0 0.00 0.9 <0.01
Cther 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0,00
Total

Terrestrials 8.0 0,00 0.0 0.00 5.7 0.03 2,4 0,01 0.0 0.00 2.8 <0.01 1.9 0.01 1.5 <0,01
Aquatic

Dipterans 5.5 0.01 6.6 <0.01 25.0 0,02 47.7 0.02 25.0 0.01 11,2 0.01 18.5 0.01 24.1 0.01
Other Aquatics 0.0 0,00 0.0 0.00 0.0 0.00 2.4 0.00 0.0 0.00 0.0 0,00 0.0 0.00 0.9 0.00
Total Aquatics 5.5 0.01 6.6 <0.01 25.0 0.02 50,1  0.02 25,0 0.01 11.2 0.01 18.5 0.01 25.1 0.01
TOTAL INSECTS 5.5 0.01 6.6 <0.01 30.5 0.04 52.6 0.03 25.0 0.01 14.0 0,01 20.3 0.02 26.9 0.02

Areas
Emery Murray Sullivan AL

_ Meagshore  _ Offshore  __ Nearshore  __ Offshore =~ Nearshore  __ Offchore.  __ Nearshore
Month () Insect Group Mumber Weight Mumber Weight Bunber Weight Mumber Weight MNumber Weight Number Weight MNurber Weight MNurber Weight

Dec. (9  Coleopterans 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0,00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0,00
Hemipterans 0.0 0,00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
Bomopterans 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0,00 0.0 0.00 0.0 0.00
Hymenopterans 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 .00 0.0 0.00 0.0 0.00 0.0 0.00
Cther 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0,00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 G.00
Total

Terrestrials 6.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
Aquatic

Dipterans 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0,00 0.9 0.00 0.0 0.00 0.0 0.00 0.0 0.00
Other Aquatics 0.0 0.00 0.0 0.00 0,0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00
Total Aquatics 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 0.9 0.00 0.0 0.00
TOTAL INSECTS 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.900 0.0 0.00 0.0 0.00 0.0 .00 0.0 G.00
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appendix BI. Continued, Annual Grand Mean, 1986,

Month (N)

Insect Group

Areas

Murray

_nearshore . _ Offshore . _ Nearshore = _ Offshore
Number Weight MNumber Weight BNumber Weight Nunber Weight

" Nearshore = _ Qffshore = ___Nearshore  __ Qffshote
Mutber Weight Number Weight Humber Weight Number Weight

Annual

Grand Mean Coleopterans

[

Hemipterans
Homopterans

Hymenopterans
CQther

Total
Terrestrials

Aquatic

Dipterans
Other Aquatics
Total Aquatics

TOTAL INSECTS

-

8.

1
40
1

0

W 0o m

16.1
4.5

112.2

64.5
1.2

0.24 14.9 0.18
3.1 0.03
0,08 135.6 0.06
0.22 66.8 0.18
2.3 0.02

0.80

0.15
0,16
0.96

0.81

0,17

<0.01

0,17
0.98

0.58

0.21
0.01
0.22

0.80

157.8

106.0

0.4

106.4
264.2

0.29

0.27

<0.01

0,27

0.56

198.5
[778.5]

141.4
2.5
143.8
[511.7]
342.3
[914.1]

0.56 222.5 0.47
(1,481 {920.61 [1.19]

.21 110.8 0.18
0.01 0.5 0.01
0.22 111.3 0.18
{0,691 [427.9] [(0.54]
0.78 333.8 0.66
[1.62] [1007,01 [1.3%]

3/ standard deviations are given in brackets,



APPENDI X C

I ndex of relative inportance values for food itens
in the stomachs of westslope cutthroat. bull trout.
nmount ai n whitefish and northern squawfish, 1985.



Appendix C . Conposi tion by number, wei ght, and frequency of occurance (percent)
and cal cul ated index of relative inportance (IR) for najor food
itens in the stomachs of 19 juvenile westslope cutthroat collected

May 1985

ltem Number ~ Percent  Wight(g)  Percent  Frequency IR

Daphni a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Q0PepodS 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Epi schura 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Zoopl ankt on 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hymanopt er a 149 1.237 1.7194 24.090 68. 421 33. 249
Col eopt era 70 3.400 0. 6620 9.275 73. 684 20. 706
Hem ptera 5 0.243 0.0391 0.548 15.789 5.527
Hanopt er a 2 0. 097 0. 0009 0.013 10. 526 3.545
Q her Terrestrial 22 1. 068 0. 1267 1. 775 52. 632 18. 492
Total Terrestrial 240 12. 045 2. 5481 35. 701 84.211 43. 985
D pteralarvae 1580 76. 736 4.3710 61.241 78. 947 72.308
Di ptera Pupae 201 9.762 0.1215 1.702 36. 842 16. 102
Diptera Adult 26 1.263 0. 0584 0.818 36. 842 12.974
Total Diptera 1807 87.761 4. 5509 63. 761 94,737 82. 086
Qt her Aguatics 4 0. 194 0. 0384 0.538 15.789 5.507
Total Aquatics 1811 07.955 4.5893 64.299 94.737 82. 331
Vst sl ope Cut t hr oat 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mount ai n Wit efi sh 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Nor t her nSquawf i sh 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni dentified 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Fish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
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Appendi x C2. Oonapom tion by number wei ght,

May 1985
I'tem Nber
Daphni a 0
copepods 0
Epi schura 0
Lept odor a 0
Tot al Zoopl ankt on 0
Hynenopt er a 698
Col eopt era 141
Hemi ptera 7
Honopt er a 0
Q her Terrestri al 16
Total Terrestrial 862
Diptera Larvae 3427
Di pt era pupae 149
Diptera Adult 11
Total Diptera 3587
Qt her Agquati cs 10
Tot al Aquatics 3597
West sl ope Cutt hr oat 0
Bul I Trout 0
Mountain Vi tefish c
Nor t her n squawf i sh 0
Sucker 0
Uni dentified 0
Total Fish 0

oo oo ~ =

0
0
. 000
.000
. 000

Per cent

000
000

654

. 162
. 157
.000

332
856

. 342
. 247

. 224
. 668

.000
.000

N
N
N

000

.000
.000
.000
. 000

Vi ght (g)

c-3

and f requency of occurance (percent)
cal cul atéd i ndex of relative i mportance (IR) for major food
itens in the stomachs of 33 adult westslope cutthroat collected

— Ol

w  w w o
OO OOUIOOUl WOoOoOOND 0000

Per cent

699

. 994
. 258
. 252

000

.000

000
000
000
000
000

Frequency

0. 000
0. 000
0. 000
0. 000
0. 000

63. 636
69. 697
21.212

0. 000
36. 364
84. 848

81.818
42. 424
15.152
87.879
18. 182
87.879

000
000
000
000
.000
.000
0. 000

coocooo

I H

0. 000

.000
.000
000

. 142
479
. 258

0. 000
12.450

N B~

64. 791
15. 326
5. 160
68. 106
6.221
68. 266

.000
.000
.000
000
.000
000
. 000



Appendi x C3. Conposi tion by nunber, wei ght, and frequency of occurance (percent)

and cal cul ated i ndex of relative inportance (IR) for mgjor food
items in the stomachs of 52 westslope cutthroat collected

Nay 1985

| tem Nunber Percent ~ Wight (¢  Percent  Frequency IR

Daphni a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
copepods 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Epi schura 0 0. 000 0. 0000 0. 000 0. 000 0.000
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Zoopl ankton 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hymenopt er a 847 12. 995 16. 6808 45. 109 65. 385 41.163
Col eoptera 211 3.237 4. 4153 11.940 71.154 28. 777
Hem ptera 12 0. 184 0. 1601 0.433 19. 231 6. 616
Honopt er a 2 0.031 0. 0009 0. 002 3. 846 1.293
O her Terrestrial 38 0. 583 0.3144 0. 850 42. 308 14. 580
Total Terrestrial 1110 17.030 21.5715 58. 334 84.615 53. 327
Dipteralarvae 5007 76. 818 15. 0243 40. 629 80. 769 66. 072
Diptera Pupae 350 5.370 0. 1846 0.499 40. 385 15. 418
Diptera Adul t 37 0. 568 0. 0832 0.225 23.077 7.957
Total Diptera 5394 82. 755 15. 2921 41. 353 90. 385 71.498
O her Agquati cs 14 0.215 0.1154 0.312 17.308 5. 945
Tot al Aguatics 5408 82.970 15. 4075 41. 666 90. 385 71.673
Vst sl ope Cut t hr oat 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Muntai n Wit efish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Nor t her nSquawf i sh 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni dentified 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Fish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
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Appendix CG4. Conposi tion by nunber, wei ght, and frequency of occurance ( percent)
and cal cul ated index of relative inportance (IR) for major food
itens in the stomachs of 15 juvenile westslope cutthroat collected
August 1985

I'tem Nunber Percent  \%ight(g) Percent  Frequency | R

Daphni a 119 3. 659 0. 0220 0.177 20.000 7.945
Copepods 0 0. 000 0. 0000 0. 000 0.000 0. 000
EpPschura 25 0. 769 0.0077 0. 062 33.333 11. 388
Lept odor a 0 0. 000 0. 0000 0.000 0. 000 0. 000
Total Zoopl ankton 144 4. 428 0. 0297 0.239 40. 000 14. 889
Hymmopt er a 2567 78.936 12. 0064 96. 462 93. 333 89. 577
Col eopt era 15 0. 461 0.0611 0.491 40. 000 13.651
Hem ptera 23 0. 707 0. 0561 0.451 40. 000 13.719
Hanopt er a 41 1.261 0. 0379 0. 304 60. 000 20. 522
Q her Terrestrial 0.123 0.0314 0.252 6. 667 2. 347
Total Terrestrial 265: 81.488 12.1929 97. 960 93. 333 90. 927
Diptera Larvae 66 2. 030 0.0143 0.115 40. 000 14.048
Di ptera Pupae 24 0.738 0.0112 0.090 13.333 4.720
Diptera Adult 366 11. 255 0.1923 1. 545 66. 667 26. 489
Total Diptera 456 14. 022 0.2178 1.750 80. 000 31.924
G her Aquatics 2 0. 062 0. 0064 0.051 6. 667 2.260
Total Aquatics 458 14. 084 0.2242 1.801 80. 000 31.962
Vst sl ope Cutthroat 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Bull Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mount ai n Wi tefish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Nor t hern squawf i sh 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni denti fied 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Fish 0 0. 000 0. 0000 0. 000 0. 000 0. 000



Appendi x C. Gonposi tion by nunber, wei ght, end frequency of occurance ( percent)
and cal cul ated index of relative inportance (IR) for naor food
items in the stomachs of 19 adult westslope cutthroat collected

August 1985
I'tem Nurber Percent i ght (g) Per cent
Daphnia 16 0. 240 0.0031 0.015
Epi schura 1 0.015 0. 0003 0.001
Lept odor a 0 0. 000 0. 0000 0. 000
Tot al Zoopl ankt on 18 0.271 0. 0036 0.018
Hynenopt er a 6284 4,454 6.8133 83.372
Col eoptera 41 0.616 0.1172 0.581
Hem ptera 28 0.421 0. 1408 0. 698
Hormopt er a 98 1.473 0. 1543 0. 765
Q her Terrestrial 40 0.601 1.8107 8.979
Total Terrestrial 6491 7. 565 9. 0363 94. 396
Diptera Larvae 17 0. 256 0.0130 0. 064
Di pt era Pupae 21 0. 316 0.0116 0. 058
Diptera Adult 105 1.578 1. 0913 5.411
Total Diptera 143 2. 149 1. 1159 5.533
Qther Aguatics 1 0.015 0. 0034 0.017
Tot al Aquatics 144 2. 164 1.1193 5. 550
Vst sl ope CQutthroat 0 0. 000 0.0000 0. 000
Bul I Trout 0 0. 000 0.0000 0. 000
Mountai n Wi tefish 0 0. 000 0.0000 0. 000
Nor t her n squawfi sh 0 0. 000 0. 0073 0.036
Sucker 0 0. 000 0. 0000 0. 000
Uni dentified 0 0. 000 0. 0000 0. 000
Total Fish 0 0. 000 0.0073 0. 036

G6

Frequency

. 789
. 263
. 263
.000
. 789

421
. 105
. 053
. 316
. 053
421

.789
.579
.105
. 895
. 263
. 158

.000
.000
.000

000
000

.000
. 000

| R

——— - o

8
1

7
9
10.
86.

5
10.
16.
21.

1.
23.

.000

5
1
1
0
5
2
4

ooCoococoo

. 348
. 760
. 760
000
. 359

. 082
434
391
518
211
794

370
651
365
859
765
624

000
000
012
000
000

. 012



Appendi x C6. Conposi tion by nunber, wei ght, and frequency of occurance(percent)
and cal cul ated i ndex of relative inportance (IR) for major food
itens in the stomachs of 34 westslope cutthroat collected
August 1985

I'tem Nunier Per cent V%igh“(g) Percent  Frequency IR

Daphni a 135 1.363 0. 0251 0.077 17. 647 6. 362
copepods 1 0.010 0. 0002 0. 001 2. 941 0. 984
Epi'schura 26 0. 262 0. 0030 0. 025 17. 647 5.978
Lept odora 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Zoopl ankt on 162 1.636 0.0333 0.102 26. 471 9.403
Hynenopt era 8851 89. 359 28. 8197 99. 368 79. 412 35.713
Col eoptera 56 0. 565 0.1783 0. 547 41.176 14. 096
Hem ptera 51 0.515 0. 1969 0. 604 29. 412 10. 177
Honopt er a 139 1. 403 0.1922 0.589 41.176 14. 390
Qher Terrestrial 44 0. 444 1.8421 5. 643 14. 705 6. 933
Total Terrestrial 9141 92. 287 31.2292 95. 756 79. 412 89. 152
Diptera Larvae 83 0.838 0.0273 0. 084 26. 471 9.131
Di ptera Pupae 45 0. 454 0. 0228 0.070 23.529 8.013
Diptera Adult 471 4.755 1. 2836 3.936 52.941 20. 544
Total Diptera 599 6. 047 1.3337 4,039 67. 647 25. 923
Qher Aquatics 3 0. 030 0. 0098 0.030 5. 882 1.981
Tot al Aquatics 602 6.078 1.3435 4.119 70. 588 26. 928
West | ope Qutthroat 0 0 000 0. 0000 0. 000 0. 000 0.000
Bull Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mount ai n Wi tefi sh 0 0. 000 0. 0000 0.000 0. 000 0. 000
Nort hern Squawfish 0 0. 000 0.0073 0. 022 0. 000 0. 007
Sucker 0 0.000 0. 0000 0. 000 0. 000 0.000
Uni denti fi ed 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Fish 0 0. 000 0.0073 0.022 0. 000 0. 007
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Appendi x C7. CbEPosition by nunber, weight, and frequency of occurance (percent)
and cal cul ated i ndex of relative inportance (IR) for major focd
itens in the stonmachs of 24 jwenile westslope cutthroat collected
Novenber 1985

I'tem Nunber Percent Wi ght(qg) Percent  Frequency | R

Daphni a 16649 96. 634 4. 5754 94. 032 83. 333 91. 333
Copepods 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Epi schura 384 2.229 0. 1375 2. 826 4.167 3.074
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Zoopl ankton 17033 98. 862 4.7129 96. 858 83. 333 93.018
Hynmenopt er a 6 0. 035 0. 0942 1.936 20. 833 7.601
Col eoptera 1 0. 006 0. 0001 0. 002 4,167 1.392
Hem per a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Honopt er a 2 0.012 0. 0008 0.016 8. 333 2. 787
Qther Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Terrestrial 9 0. 052 0. 0951 1. 954 25.000 9.002
Diptera Larvae 1 0. 006 0.0001 0.002 4. 167 1. 392
Di ptera Pupae 58 0.337 0.0116 0.238 16. 667 5. 747
Diptera Adult 118 0. 685 0. 0258 0.530 58. 333 19. 849
Total Diptera 177 1.027 0. 0375 0.771 62. 500 21. 433
Qt her Aquati cs 10 0. 058 0. 0203 0.417 25.000 8. 492
Total Aquatics 187 1.085 0. 0578 1.188 62. 500 21.591
Vst sl ope Cutt hroat 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mount ai n Whi t ef i sh 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Nor t her nSquawf i sh 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni denti fied 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Fish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
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Appendi x C8. Conposi tion by nunber, wei ght, and frequency of occurance ( percent)
and cal cul ated index of relative inportance (IR) for major food
itens in the stomachs of 31 adult westslope cutthroat collected
Novenber 1985

Item Nunmber Percent  Wight(g)  Percent  Frequency IR

Daphni a 20497 97.133 5. 4096 96. 686 90. 323 94.714
Copepods 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Epi schura 2 0. 009 0. 0008 0.014 6. 452 2.158
Lept odor a 0 0. 000 0. 0000 0.000 0. 000 0.000
Total Zooplankton 20499 97.142 5.4104 96. 701 90. 323 94.722
Hymenopt er a 4 0.019 0.0031 0. 055 9.677 3.251
Col eoptera 3 0.014 0. 0276 0. 493 3.226 1.244
Hem ptera 1 0. 005 0.0014 0. 025 3.226 1.085
Honopt er a 5 0. 024 0. 0035 0.063 12.903 4.330
Ot her Terrestri al 6 0.028 0. 0303 0.542 9.677 3.416
Total Terrestrial 19 0. 090 0. 0659 1.178 25. 806 9.025
Diptera Larvae 1 0. 005 0. 0002 0. 004 3. 226 1.078
Di ptera Pupae 213 1.009 0. 0412 0.736 32.258 11.335
Diptera Adult 360 1.706 0. 0540 0. 965 45. 161 15. 944
Total Diptera 574 2.720 0. 0954 1. 705 54.839 19. 755
O her Aguatics 10 0. 047 0. 0233 0.416 16. 129 5.531
Total Aquatics 584 2.768 0.1187 2.122 54. 839 19.909
st sl ope Cut t hr oat 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mountain Vhitefish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Nor t her nSquawf i sh 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni dentified 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Fish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
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Appendi x C9. Con-position by nunber, weight, and frequency of occurance (percent)
and calculated i ndex of relative inportance (IRI) for major food

itens in the stomachs of 55 westslope cutthroat collected
Novenber 1985

I'tem Nunber
Daphni a 37146
Copepods 0
Epi schura 386
Lept odor a 0
Tot al Zoopl ankton 37532
Hymenopt er a 10
Col eoptera 4
Hem ptera 1
Honopt er a 7
Qther Terrestrial 6
Total Terrestrial 28
Diptera Larvae 2
Di pt er a Pupae 271
Di ptera Adul t 478
Total Diptera 751
Qt her Aquatics 20
Tot al Aguatics 771

\iést sl ope Cutthroat
Bul [ Trout

Mount ai n Whi t ef i sh
Nor t her nSquawf i sh
Sucker

Uni denti fied

Total Fish

Per cent

96.909
0.000
1. 007
0.000

97.916

0. 026
0.010
0.003
0.018
0.016
0.073

0. 005
0.707
1.247
1.959
0. 052
2.011

0. 000
0.000
0.000
0. 000
0. 000
0. 000
0. 000

Viei ght (g)

9. 9850
0. 0000
0. 1383
0. 0000
10. 1233

0.0973
0. 0277
0.0014
0.0043
0. 0303
0.1610

0. 0003
0. 0528
0.0798
0.1329
0. 0436
0. 1765

0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
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Per cent

95. 452
0. 000
1.322
0. 000

96. 774

0. 930
0. 265
0.013
0. 041
0.290
1.539

0.003
0. 505
0 763
1: 270
0.417
1.687

0.000
0. 000
0. 000
0. 000
0. 000
0. 000
0.000

Frequency

37.273
0. 000
5.455
0. 000

87.273

14. 545
3. 636
1.818

10. 909
5.455

25. 455

3. 636
25. 455
50. 909
58. 182
20. 000
58. 182

0. 000
0. 000
0. 000
0. 000
0. 000
0. 000
0. 000

IR1

93.211
0. 000
2.595
0. 000

93. 987

5.167
1. 304
0.611
3. 656
1.920
9.022

1.215
8. 889
17. 640
20. 471
6. 323
20. 627

0. 000
0. 000
0. 000
0. 000
0. 000
0. 000
0. 000



Appendi x C10. Gonposition by nunber, wei ght, and frequency of occurance (percent)
and cal cul ated i ndex of relative inportance (IR) for mjor food
items in the stonachs of 58 jwenile westslope cutthroat collected
seasonal |y 1985

I'tem Nunber Percent  \\ight (g) Percent  Frequency | RI

Daphni a 16768 74.392 4.5974 18. 803 39. 655 44,284
Copepods 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Epi schura 409 1.815 0. 1452 0. 594 10. 345 4.251
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Zoopl ankton 17177 76. 207 4.7426 19. 397 44, 828 46. 810
Hymenopt er a 2722 12. 076 13. 8200 56. 524 55. 172 41. 257
Col eoptera 86 0. 382 0.7232 2. 958 36. 207 13.182
Heni ptera 28 0. 124 0. 0952 0. 389 15. 517 5. 344
Homopt er a 45 0. 200 0. 0396 0. 162 22. 414 7.592
Qther Terrestrial 26 0.115 0. 1581 0. 647 18. 966 6.576
Total Terrestrial 2907 12. 897 14. 8361 60. 679 62. 069 45. 215
Diptera Larvae 1647 7.307 4, 3854 17.936 37.931 21. 058
Di pt era Pupae 283 1. 256 0. 1443 0.590 22. 414 8. 087
Diptera Adul t 510 2.263 0. 2765 1.131 53. 448 18. 947
Total Diptera 2440 10. 825 4. 8062 19. 657 77. 586 36. 023
Qt her Aquatics 16 0.071 0. 0651 0. 266 17.241 5. 360
Total Aquatics 2456 10. 896 4.8713 19. 924 77.586 36. 135
Vst sl ope Cut t hr oat 0 0. 000 0. 0000 0.000 0.000 0. 000
Bul I Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mountain Wi tefish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Nort hern Squawfish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni dentified 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Fish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
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Appendi x C11. Conposi tionby nunber, wei ght, and frequency of occurance (percent)
and cal cul ated index of relative inportance (IR) for mgjor food
itens inthe stomachs of 83 adult westslope cutthroat collected

seasonal |y 1985

I'tem Number Percent Wi ght(g)
Daphni a 20513 63.677 5.4127
Copepods 1 0.003 0. 0002
EpPsc ura 3 0. 009 0.0011
Lept odor a 0 0. 000 0. 0000
Tot al Zoopl ankton 20517 63. 690 5. 4140
Hynenopt er a 6986 21. 686 31.7778
Col eoptera 185 0.574 3. 8981
Hem ptera 36 0.112 0. 2632
Homopt er a 103 0.320 0. 1578
Qther Terrestrial 62 0.192 2. 0287
Total Terrestrial 7372 22. 884 38. 1256
Diptera Larvae 3445 10. 694 10. 6665
Di ptera Pupae 383 1. 189 0. 1159
Diptera Adult 476 1.478 1.1701
Total Diptera 4304 13. 361 11. 9525
Cther Aguatics 21 0. 065 0. 1037
Total Aquatics 4325 13. 426 12. 0562
Viést sl ope Cut t hr oat 0 0. 000 0. 0000
Bul | Trout 0 0. 000 0. 0000
Mountain Wi tefish 0 0. 000 0. 0000
Nor t hern Squawfi sh 0 0. 000 0.0073
Sucker 0 0. 000 0. 0000
Uni dentified 0 0. 000 0. 0000
Total Fish 0 0. 000 0.0073
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Per cent

. 135
.000
. 002
.000
137

151
011
473
. 284
. 649
6' 3. 567

19. 183
0.208
2.104

21. 496
0.187

21.683

0. 000
0. 000
0. 000
0.013
0. 000
0. 000
0.013

ol

Frequency

37. 349
1.205
3.614
0. 000

37. 349

44.578
38.554
14. 458
10. 843
22.892
59. 036

37. 349
36. 145
32.530
68. 675
14. 458
69. 880

0. 000
0. 000
0. 000
0. 000
0. 000
0. 000
0. 000

36. 920
0.403
1.209
0. 000

36. 925

41.139
15. 380
5.014
3. 816
8.911
50. 163

22.409
12.514
12. 037
34.510
4.903
34.996

.000
000
.000
004
.000
.000
. 004



Appendi x C12. Conposi tionby nunber , wei ght, and frequency of occurance (percent)
and calculated i ndex of relative inportance (IR) for major food
items in the stomachs of 141 westslope cutthroat collected
seasonal |y 1985

I'tem Nunber Percent  Wight(g) Percent  Hequency [ RI

Daphni a 37281 68.088 10. 0101 12.504 38.298 39. 630
copepods 1 0.002 0.0002 0.000 0.709 0.237
EpPschura 412 0.752 0.1463 0.183 6.353 2.439
Lept odor a 0 0.000 0.0000 0.000 0.000 0.000
Tot al Zoopl ankton 37694 68.842 10.1566 12.687 40.426 40.652
Hymenopt era 9708 17.730 45.5978 56.959 48.936 41.209
Col eoptera 271 0.495 4.6213 5.773 37.589 14.619
Hem ptera 64 0.117 0.3584 0.448 14.894 5.153
Horopt er a 148 0.270 0.1974 0.247 15.603 5.373
Cther Terrestrial 88 0.161 2.1868 2.732 21.277 8.056
Total Terrestrial 10279 18.773 52.9617 66.158 60.284 48.405
Diptera Larvae 5092 9.300 15. 0519 18.802 37.589 21.897
Diptera Pupae 666 1.216 0.2602 0.325 30.496 10.673
Diptera Adult 986 1.801 1.4466 1.807 41.135 14.914
Total Diptera 6744 12.317 16.7587 20.934 72.340 35. 197
Ot her Aquatics 37 0.068 0.1688 0.211 15.603 5.294
Total Aquatics 6781 12.384 16.9275 21.145 73.050 35.526
Viést sl ope Cut t hr oat 0 0.000 0.0000 0.000 0.000 0.000
Bul | Trout 0 0.000 0.0000 0.000 0.000 0.000
Mount ai n Wi t ef i sh 0 0.000 0.0000 0.000 0.000 0.000
Northern Sgawfi sh 0 0.000 0.0073 0.009 0.000 0.003
Sucker 0 0.000 0.0000 0.000 0.000 0.000
Usi dentified 0 0.000 0.0000 0.000 0.000 0.000
Total Fish 0 0.000 0.0073 0.009 0.000 0.003
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Appendi x d 3. Gonposi tion by nunber, wei ght, and frequency of occurance (percent)
and cal cul ated index of relative inportance (IR) for mjor food
items in the stomachs of 16 juveniie bull trout collected

May 1985

I'tem Number Percent Wi ght (g) Percent  Frequency | R

Daphni a 1 0.224 0. 0002 0.001 6. 250 2. 158
Copepods 45 10. 067 0. 0012 0.004 6. 250 5.440
Epi schura 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Zoopl ankt on 46 10. 291 0.0014 0.004 6. 250 5.515
Hymenopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Col eoptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hemi pt era 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Honopt er a . 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Qther Terrestrial 1 0.224 0. 0066 0. 020 6. 250 2. 165
Total Terrestrial 1 0.224 0. 0066 0, 020 6. 250 2. 165
Diptera Larvae 261 58. 389 0. 3261 1.010 75. 000 44. 800
Diptera Pupae 128 28. 635 0. 0627 0.194 50. 000 26. 277
Diptera Adult 1 0. 224 0. 0007 0. 002 6. 250 2. 159
Total Diptera 390 87.248 0. 3895 1.207 93. 750 60. 735
O her Aguati cs 4 0. 895 0.0473 0. 147 25. 000 8. 680
Tot al Aquatics 394 88. 143 0. 4368 1.353 93.750 61. 082
Vst sl ope Cut t hr oat 1 0.224 27. 3100 84. 623 6. 250 30. 366
Hul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mount ai n Wi tefish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Nor t her nSquawf i sh 1 0.224 1.3928 4,316 6. 250 3.596
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni dent i fi ed 4 0.89% 3.1248 9.683 25. 000 11. 859
Total Fish 6 1.342 31.8276 98. 622 31.250 43.738



Appendi x Cl4. Conposi tion by Nunber, wei ght, andfrequency of occurance
and cal cul ated index of relative inportance (IR) for major food
items in the stomachs of 26 adult bull trout collected

May 1985
ltem Nunber Percent Wi ght(g)
Daphni a 1 0. 086 0. 0002
O()Pep%ds 0 0. 000 0. 0000
Epi schura 0 0. 000 0. 0000
Lept odor a 0 0. 000 0. 0000
Tot al Zoopl ankt on 1 0. 086 0. 0002
Hynmenopt er a 1 0. 086 0.0011
Col eoptera 0 0. 000 0. 0000
Hem ptera 0 0. 000 0. 0000
Honopt er a 1 0. 086 0.0234
Qther Terrestrial 0 0. 000 0. 0000
Total Terrestrial 2 0.172 0. 0245
Diptera Larvae 1060 90. 909 4.1811
Diptera Pupae 96 8.233 0. 0802
Diptera Adult 0 0. 000 0. 0000
Total Diptera 1156 99. 142 4.2613
Ot her Aquati cs 3 0. 257 0.0176
Tot al Aquatics 1159 99. 400 4.2789
Vst sl ope Cut t hr oat 1 0. 086 49. 4810
Bul | Trout 0 0. 000 0. 0000
Mountain Witefish 1 0. 086 9. 4356
Nor t her nSquawf i sh 2 0.172 3. 5453
Sucker 0 0. 000 3. 1186
Uni dentified 0 0. 000 17. 6307
Total Fish 4 0. 343 83. 2112
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Appendi x A5. Conposi tion by number wei ght, and frequency of occurance (percent)
and cal cul ated index of relative inportance (IR) for major food
items in the stomachs of 42 bull trout collected

May 1985
Item Nunber Percent  \%ight(g)
Daphni a 2 0.124 0. 0004
Copepods 45 2.790 0.0012
Epi schura 0. 000 0. 0000
Lept odor a 0 0. 000 0. 0000
Tot al Zoopl ankt on 47 2.914 0.0016
Hymenopt er a 1 0. 062 0.0011
Col eoptera 0 0. 000 0. 0000
Hemiptera 0 0. 000 0. 0000
Honopt er a 1 0. 062 0. 0234
Q her Terrestrial 1 0. 062 0. 0066
Total Terrestrial 3 0. 186 0.0311
Di pteralarvae 1321 81. 897 4.5072
Diptera Pupae 224 13. 887 0. 1429
Diptera Adult 1 0. 062 0. 0007
Total Diptera 1546 95. 846 4. 6508
Q her Aquatics 7 0.434 0. 0649
Tot al Aquatics 1553 96. 280 4, 7157
Vst sl ope Cut t hr oat 2 0.124 76. 7910
Bul I Trout 0 0. 000 0. 0000
Mount ai n Wi tefish 1 0. 062 9. 4356
Nor t hern Squawfi sh 3 0.186 4. 9381
Sucker 0 0. 000 3.1186
Uni dentified 4 0.248 20. 7555
Total Fish 10 0.620  115.0388
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Appendi x CL6 Conposi tion by nunber, wei ght, and frequency of occurance (percent)
and cal cul ated i ndex of relativeinportsnce (IR) for nmajor food
items in the stomachs of 17 juvenile bull trout collected
August 1985

ltem Nunber Percent  \Wight(g)  Percent  Frequency IR

Daphni a 0 0.000 0.0000 0.000 0.000 0. 000
Copepods 0 0.000 0.0000 0.000 0.000 0. 000
Epi schura 0 0.000 0.0000 0.000 0.000 0. 000
Lept odor a 0 0.000 0.0000 0.000 0.000 0. 000
Total Zoopl ankt on 0 0.000 0.0000 0.000 0.000 0. 000
Hymenopt er a 0 0.000 0.0000 0.000 0.000 0. 000
Col eoptera 0 0.000 0.0000 0.000 0.000 0. 000
Hem ptera 0 0.000 0.0000 0.000 0.000 0. 000
Honmopt er a 0 0.000 0.0000 0.000 0.000 0. 000
Qther Terrestrial 0 0.000 0.0000 0.000 0.000 0. 000
Total Terrestrial 0 0.000 0.0000 0.000 0.000 0. 000
Diptera Larvae 9 52. 941 0. 0024 0.008 11.765 21.571
Diptera Pupae 4 23.529 0. 0044 0.014 17. 647 13.730
Diptera Adult 0 0. 000 0. 0000 0.000 0. 000 0. 000
Total Diptera 13 76. 471 0. 0068 0. 022 23.529 33. 341
Ot her Aquatics 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Aquatics 13 76. 471 0. 0068 0. 022 23.529 33. 341
Vst sl ope Cut t hr oat 0 0. 000 0. 0000 0.000 0. 000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mount ai n Wi tefish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Nor t hern Squawfi sh 2 11. 765 9. 7005 30.914 11. 765 18. 148
Sucker 2 11.765 12. 2494 39. 037 11. 765 20. 856
Uni denti fied 0 0. 000 9.4220 30. 027 0. 000 10. 009
Total Fish 4 23.529 31.3719 99.978 23.529 49. 012
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Appendi x CL7. Conpositionby nunber, wei ght, and f requency of occurance ( percent)

and-cal cul ated i ndex of relative inportance (IR) for major food
itens in the stomachs of 29 adult bull trout collected
August 1985

Item Nunber Percent  \eight (g Percent  Frequency IR

Daphni a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Copepods 2 6. 667 0. 0001 0. 000 3.448 3.372
EpPscﬁura 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Lept odor a 0 0. 000 0. 0000 0.000 0. 000 0. 000
Tot al Zoopl ankt on 2 6. 667 0.0001 0. 000 3.448 3.372
Hynenopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Col eopt era 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Heni ptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Honopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Q her Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Diptera Larvae 1 3.333 0. 0010 0. 000 3. 448 2.261
Di pt er a Pupae 6 20. 000 0. 0047 0. 000 10. 345 10. 115
Diptera Adult 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Diptera 7 23. 333 0. 0057 0.001 13.793 12. 376
Ot her Aguatics 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Aquatics 7 23.333 0. 0057 0.001 13.793 12. 376
West sl ope Cutt hr oat 2 6. 667 1. 9526 0. 205 3. 448 3. 440
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mount ai n Wi tefish 2 6.667  167.8668 17. 659 6. 897 10. 407
Nor t her nSquawf i sh 10 33.333  178.7817 18. 807 10. 345 20. 828
Sucker 7 23.333  512.2219 53. 883 20. 690 32.635
Uni dentified 0 0. 000 89. 7905 9. 445 0. 000 3.148
Total Fish 21 70.000  950.6135 99. 999 41.379 70. 460
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AppendixC18. Compositionby Numberwei ght, and frequency of occurance (percent)
and cal cul ated i ndex of rel ative inportsnce (IR) for major FOOD
items in the stomachs of 46 bull trout collected
August 1985

Item Nunier Percent Weight(g) Percent  Frequency IR

Daphni a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Copepods 2 4. 255 0. 0001 0. 000 2. 174 2.143
Epi schura 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Zoopl ankt on 2 4. 255 0.0001 0. 000 2.174 2.143
Hynenopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Col eoptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Heri ptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hormopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Qther Terrestrial 0 0.000 0. 0000 0. 000 0. 000 0. 000
Total Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Diptera Larvae 10 21.271 0. 0034 0. 000 6.522 9.266
Di pteraPupae 10 21. 277 0. 0091 0.001 13. 043 11. 440
Diptera Adult 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Diptera 20 42.553 0.0125 0. 001 17.391 19.982
Q her Aquatics 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Aquatics 20 42. 553 0.0125 0. 001 17.391 19. 982
West sl ope Cut t hr oat 2 4. 255 1. 9526 0.199 2.174 2.209
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mount ai n Wi t ef i sh 2 4,255  167.8668 17. 094 4. 348 8. 566
Nor t her n Squawf i sh 12 25.532  188.4822 19. 194 10. 870 18. 532
Sucker 9 19.149 524, 4713 53. 409 17.391 29. 983
Uni dentified 0 0. 000 99. 2125 10. 103 0. 000 3. 368
Total Fish 25 53.191  981. 9854 99.999 34.783 62. 658
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Appendi x C19. Conposition by nunber, weight, and frequency of occurance (percent)
and cal cul ated i ndex of relative inportance (IR) for major food
itens in the stomachs of 19 juvenile bull trout collected

November 1985

I'tem Number Percent Wi ght(g) Percent  Frequency | R

Daphni a 521 98. 117 0. 1209 0. 285 21.053 39. 818
Copepods 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Epi schura 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Zoopl ankt on 521 98. 117 0. 1209 0. 285 21. 053 39. 818
Hynmenopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Col eoptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hem ptera 0 0.000 0. 0000 0. 000 0. 000 0. 000
Honopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Qther Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Diptera Larvae 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Di pt era Pupae 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Diptera Adult 1 0.188 0. 0001 0. 000 5.263 1.817
Total Diptera 1 0.188 0. 0001 0. 000 5.263 1.817
Qt her Aquatics 1 0.188 0. 0001 0. 000 5.263 1.817
Total Aquatics 2 0.377 0. 0002 0. 000 10. 526 3.634
Vst sl ope Cut t hr oat 0 0. 000 0. 0000 0.000 0. 000 0. 000
Bul'l Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mount ai n Wi t ef i sh 1 0.188 0. 6053 1.428 5.263 2.293
Nor t her nSquawf i sh 4 0.753 9. 6446 22.759 21. 053 14. 855
Sucker 1 0.188 9.6102 22.678 5.263 9.377
Uni dentified 2 0.377 22. 3951 52. 848 5. 263 19. 496
Total Fish 8 1.507 42. 2552 99. 714 36. 842 46. 021
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Appendi x C20. Conposi tion by nunber, weight, and frequency of occurance (percent)
and cal cul ated index of réfative I nportance (IR) for major food
items in the stomachs of 18 adult bull trout collected
November 1985

I'tem Nunber Percent Wi ght () Percent  Frequency | RI

Daphni a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Copepods 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Epi schura 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Lept odora 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Zoopl ankt on 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hymenopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Col eoptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hem ptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Homopt era 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Qther Terrestrial 0 0. 000 0. 0000 0.000 0. 000 0. 000
Total Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Diptera Larvae 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Diptera Pupae 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Diptera Adult 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Diptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
(O her Aquatics 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Aquatics 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Vst sl ope Cut t hr oat 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mount ai n Wi tefi sh 11 57.895  382.1400 54. 433 16. 667 42.998
Nor t her nSquawf i sh 2 10. 526 28. 0780 4.000 11.111 8. 546
Sucker 4 21.053  237.6300 33. 849 22.222 25.708
Uni dentified 2 10. 526 54,1838 7.718 11.111 9.785
Total Fish 19 100.000  702.0318 100. 000 61. 111 87.037
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Appendi x @1. Gonposi tion by nunber, wei ght, and frequency of occurance (percent)
and cal cul ated index of relative inportance (IR) for major food
items in the stomachs of 37 bull trout collected
Novenber 1985

Item Number Percent ~ \Weight(g)  Percent W_Frvequency IR

Daphni a 521 94.127 0. 1209 0.016 10.811 35. 185
Copepods 0 0.000 0. 0000 0.000 0.000 0. 000
Epi schura 0 0.000 0. 0000 0.000 0.000 0. 000
Lept odor a 0 0.000 0. 0000 0.000 0.000 0. 000
Tot al Zoopl ankt on 521 94.727 0. 1209 0.016 10.811 35.185
Hymenopt er a 0 0.000 0. 0000 0.000 0.000 0.000
Col eoptera 0 0.000 0. 0000 0.000 0.000 0.000
Hem ptera 0 0.000 0. 0000 0.000 0.000 0.000
Honopt er a 0 0.000 0. 0000 0.000 0.000 0.000
Qther Terrestrial 0 0.000 0. 0000 0.000 0.000 0.000
Total Terrestrial 0 0.000 0. 0000 0.000 0.000 0.000
Diptera Larvae 0 0.000 0. 0000 0.000 0.000 0.000
D ptera Pupae 0 0.000 0. 0000 0.000 0.000 0.000
Diptera Adult 1 0.182 0. 0001 0.000 2.703 0.962
Total Diptera 1 0.182 0. 0001 0.000 2.703 0.962
Q her Aquatics 1 0.182 0. 0001 0.000 2.703 0.962
Tot al Aquatics 2 0.364 0.0002 0.000 5.405 1.923
\\ést sl opa Cutthroat 0 0.000 0.0000 0.000 0.000 0. 000
Bul'l Trout 0 0.000 0.0000 0.000 0.000 0. 000
Mount ai n Wi tefish 12 2.182  382.7453 51.416 10.811 21. 470
Nor t her nSquawf i sh 6 1.091 37.7226 5.067 16.216 7.458
Sucker 5 0.909  247.2402 33.213 13.514 15. 879
Uni denti fied 4 0.727 76.5789 10. 287 8.108 6.374
Total Fish 27 4.909  744.2870 99. 984 48.649 51.180



Appendi x 2. Gonposi tion by nunber, wei ght, and frequency of occurance (percent)
and cal cul ated i ndex of relative inportance (IR) for major food
items in the stomachs of 52 juvenile bull trout collected
seasonal |y 1985

Item Nunber Percent  \eight(g)  Percent  Frequency | FS
Daphni a 522 52. 462 0.1211 0.114 9.615 20. 731
Copepods 45 4,523 0.0012 0.001 1.923 2.149
Epi schura 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Zoopl ankt on 567 56. 985 0.1223 0.115 9.615 22.239
Hynenopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Col eoptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hem ptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Honopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Qher Terrestrial 1 0.101 0. 0066 0. 006 1.923 0.677
Total Terrestrial 1 0.101 0. 0066 0. 006 1.923 0.677
Diptera Larvae 270 27.136 0. 3285 0. 310 26. 923 18. 123
Diptera Pupae 132 13. 266 0.0671 0. 063 21. 154 11. 494
Diptera Adul t 2 0.201 0. 0008 0. 001 3. 846 1.349
Total Diptera 404 40. 603 0. 3964 0. 374 38.462.  26.479
(O her Aquatics 5 0.503 0.0474 0. 045 9.615 3. 388
Tot al Aquatics 409 41.106 0.4438 0.419 40. 385 27.303
Westslope Cutthroat 1 0.101 27. 3100 25. 757 1.923 9. 260
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mountain Vhitefish 1 0.101 0.6053 0.571 1.923 0. 865
Nor t her nSquawf i sh 7 0.704 20. 7379 19. 559 13. 462 11. 241
Sucker 3 0.302 21. 8596 20. 617 5.769 8. 896
Uni denti fi ed 6 0.603 34.9419 32. 956 9.615 14. 391
Total Fish 18 1.809  105. 4547 99. 460 30. 769 44.013
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Appendi x 3. Conposi tionby nunber mei?ht, and frequency of oc?urance (p?rc%nt)
or mgjor foo

and cal cul ated index of relative inportance (IH}

itens in the stomachs of 73 adult bull trout collected

seasonal |y 1985
Item Nunber Percent ~ Wight(g)  Percent  Frequency
Daphni a 1 0. 082 0. 0002 0. 000 1.370
Copepods 2 0.165 0. 0001 0. 000 1.370
Epi schura 0 0. 000 0. 0000 0. 000 0.000
Lept odor a 0 0. 000 0. 0000 0. 000 0.000
Total Zoopl ankton 3 0.247 0. 0003 0. 000 2. 740
Hymenopt er a 1 0.082 0.0011 0. 000 1. 370
Col eoptera 0 0. 000 0. 0000 0. 000 0. 000
Hem ptera 0 0. 000 0. 0000 0. 000 0. 000
Honmopt er a 1 0.082 0.0234 0.001 1. 370
Qther Terrestrial 0 0. 000 0. 0000 0. 000 0. 000
Total Terrestrial 2 0. 165 0. 0245 0.001 2. 740
Diptera Larvae 1061 87.325 4.1821 0. 240 21.918
Di pt erapupae 102 8. 395 0. 0849 0. 005 20. 548
Di ptera Adul t 0 0. 000 0. 0000 0. 000 0. 000
Total Diptera 1163 95.720 4.2670 0. 245 30. 137
Ot her Aquatics 3 0. 247 0.0176 0.001 4.110
Tot al Aquatics 1166 95. 967 4.2846 0. 246 31.507
Viést sl ope Cut t hr oat 3 0.247 51.4336 2. 956 2. 740
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000
Mountain Wiitefish 14 1.152  559.4424 32.149 8.219
Nor t her nSquawf i sh 14 1.152  210. 4050 12.091 9.589
Sucker 11 0.905  752.9705 43.270 13.699
uni dentified 2 0.165  161.6050 9. 287 2. 740
Total Fish 44 3.621  1735.8565  99.752 36. 986
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Appendi x C24. Conposi tion by nunmber, wei ght, and frequency of occurance (percent)
and cal cul ated i ndex of rel ative inportance (IR) for ngjor food
items in the stomachs of 125 bull trout col [ ected
seasonal |y 1985

I'tem Nurmber Percent Wi ght (g) Percent  Frequency | R

Daphni a 523 23. 665 0.1213 0. 007 4. 800 9.491
Copepods 47 2. 127 0.0013 0. 000 1. 600 1.242
Epi schura 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Zoopl ankt on 570 25.792 0.1226 0. 007 5. 600 10. 466
Hynmenopt er a 1 0. 045 0.0011 0. 000 0. 800 0.282
Col eopt era 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hem ptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Homopt era 1 0. 045 0. 0234 0.001 0. 800 0. 282
Qther Terrestrial 1 0.045 0. 0066 0. 000 0. 800 0.282
Total Terrestrial 3 0. 136 0.0311 0. 002 2. 400 0. 846
Diptera Larvae 1331 60. 226 4.5106 0. 244 24. 000 28. 157
Diptera Pupae 234 10.588 0. 1520 0.008 20. 300 10. 465
Diptera Adult 2 0. 090 0. 0008 0. 000 1.600 0. 564
Total Diptera 1567 70. 905 4. 6634 0.253 33.600 34.919
O her Aquati cs 8 0. 362 0. 0650 0. 004 6. 400 2. 255
Total Aquatics 1575 71. 267 4. 7284 0. 256 35. 200 35.574
West sl ope Cut t hr oat 4 0.181 78. 7436 4. 265 2. 400 2.282
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mountain Whitefish 15 0.679  560. 0477 30. 335 5.600 12. 205
Nor t her nSquawfish 21 0.950  231.1429 12.520 11.200 8. 223
Sucker 14 0.633  774.8301 41. 969 10. 400 17. 668
Uni denti fi ed 8 0.362  196.5469 10. 646 5. 600 5.536
Total Fish 62 2.805 1841.3112 99. 736 34. 400 45. 647
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Appendi x @5. Conposi tion by nunber, wei ght, and frequency of occurance (percent)
and cal cul ated index of relative inportance (IR) for major food
items in the stonmachs of 6 juvenile nountain whitefish collected

Ny 1985
I'tem nunier Per cent Wight(g) Percent  Frequency
A L osi o tmo s
: : 0. 000 :
Epi schura 0 0. 000 0. 0000 0. 000 0. 000
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000
Tot al Zoopl ankt on 7 6. 604 0.0014 2.229 16. 667
Hymenopt er a 0 0. 000 0. 0000 0. 000 0. 000
Col eoptera 0 0. 000 0. 0000 0. 000 0. 000
Hemi ptera 0 0. 000 0. 0000 0. 000 0. 000
Homopt er a 0 0. 000 0. 0000 0. 000 0. 000
Qher Terrestrial 0 0. 000 0. 0000 0. 000 0. 000
Total Terrestrial 0 0. 000 0. 0000 0. 000 0. 000
Diptera Larvae 3 2.830 0. 0002 0.318 33.333
Di ptera Pupae 96 90. 566 0. 0612 97. 452 66. 667
Diptera Adul t 0 0. 000 0. 0000 0. 000 0. 000
Total Diptera 99 93. 396 0.0614 97.771 83. 333
O her Aguatics 0 0. 000 0. 0000 0. 000 0. 000
Tot al Aquatics 99 93. 396 0.0614 97.771 83.333
Veést sl opeCut t hr oat 0 0. 000 0. 0000 0. 000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000
Mount ai n Wi tefish 0 0. 000 0. 0000 0. 000 0. 000
Nor t her nSquawf i sh 0 0.000 0. 0000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000
Uni denti fied 0 0. 000 0. 0000 0. 000 0. 000
Total Fish 0 0. 000 0. 0000 0. 000 0. 000
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Appendi x C26. Conposi tion by nunber, wei ght, and frequency of occurance (percent)
and cal cul ated index of relative inportance (IR) for major food
items in the stomachs of 10 adult mountain whitefish collected

May 1985
I'tem Nunmber Percent Weight(g)
Daphni a 16 13.333 0.0032
Copepods 0 0.000 0.0000
Epi schura 0 0.000 0.0000
Lept odor a 0 0.000 0.0000
Tot al Zoopl ankt on 16 13.333 0.0032
Hymenopt era 0 0.000 0.0000
Col eoptera 0 0.000 0.0000
Hem ptera 0 0.000 0.0000
Honopt er a 0 0.000 0.0000
Qther Terrestrial 13 10.833 0.0072
Total Terrestrial 13 10.833 0.0072
Diptera Larvae 27 22.500 0.0017
Diptera Pupae 63 52.500 0.0405
Diptera Adult 0 0.000 0.0000
Total Diptera 80 75.000 0.0422
Qher  Aquatics 1 0.833 0.0042
Tot al Agquatics 91 75.833 0.0464
\\ést sl ope Cutthroat 0 0.000 0.0000
Bul I Trout 0 0.000 0.0000
Mountain Witefish 0 0.000 0.0000
Nor t her nSguawf i sh 0 0.000 0.0000
Sucker 0 0.000 0.0000
Uni denti fied 0 0.000 0.0000
Total Fish 0 0.000 0.0000
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Appendi x C7. Conposi tion by nunber, weight, and frequency of occurance (percent)
and cal cul ated i ndex of relative inportance (IR) for major food
itemin the stonachs of 16 nountain whitefish collected

May 1985

I'tem Nunber Percent  \ight(g) Percent  Frequency | R

Daphni a 23 10. 177 0. 0046 3. 846 31.250 15.091
Copepods 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Epi schura 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Zoopl ankt on 23 10. 177 0. 0046 3. 846 31. 250 15. 091
Hymanopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Col eoptera . 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hem ptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Honopt era 0 0. 000 0. 0000 0. 000 0. 000 0. 000
O her Terrestrial 13 5.752 0.0072 6. 020 12.500 8. 091
Total Terrestrial 13 5.752 0. 0072 6. 020 12. 500 8. 091
Diptera Larvae 30 13. 274 0. 0019 1.589 43. 750 19. 538
Di pt er a Pupae 159 70. 354 0.1017 85. 033 56. 250 70. 546
Diptera Adult 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Diptera 189 83. 628 0.1036 86. 622 75. 000 81. 750
O her Aquatics 1 0. 442 0. 0042 3.512 6. 250 3.401
Total Aquatics 190 84.071 0.1078 90. 134 75. 000 83. 068
Vst sl ope Cut t hr oat 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mountain Vhitefish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Nor t her nSquawf i sh 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni dentified 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Fish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
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Appendi x C28

Conposi tion by nunber, wei ght, and frequency of occurance (percent)
and cal cul ated index of relative inportance (IR) for major food
itens in the stomachs of 6 juvenile mountain whitefish collected
August 1985

I'tem Nunber Percent Wi ght (g) Percent  Frequency IR

Daphni a 2388 95. 520 0.4953 98. 724 100. 000 98. 081
Copepods 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Epischura 1 0. 040 0. 0004 0. 080 16. 667 5.595
Lept odora 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Zoopl ankt on 2389 95. 560 0. 4957 98. 804 100. 000 98.121
Hymenopt era 1 0. 040 0.0008 0. 159 16. 667 5. 622
Col eoptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hemi pt era 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Honopt era 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Qther Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Terrestrial 1 0. 040 0. 0008 0. 159 16. 667 5. 622
Diptera Larvae 109 4. 360 0. 0051 1.017 33.333 12. 903
Di pteraPupae 1 0. 040 0. 0001 0. 020 16. 667 5.576
Diptera Adult 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Diptera 110 4. 400 0. 0052 1. 036 33.333 12.923
Q her Aquatics 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Aquatics 110 4. 400 0. 0052 1. 036 33.333 12.923
Vst sl ope Cut t hr oat 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mountai n Wi tefish 0 0.000 0. 0000 0. 000 0. 000 0. 000
Nor t her nSquawf i sh 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni dentified 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Fish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
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Appendi x 9. Conposi tion by nunber, wei ght, and frequency of occurance (percent)
and cal cul ated index of relative inportance (IR) for major food
itens in the stomachs of 9 adult nmountain whitefish collected

August 1985

I'tem Nunber Percent i ght (g)
Daphni a 2531 99.724 0.5394
Copepods 1 0.039 0.0000
Epl schura 0 0.000 0.0000
Lept odor a 0 0.000 0.0000
Tot al Zoopl ankton 2532 99.764 0.5394
Hymenoptera 1 0.039 0. 0020
Col eoptera 0 0.000 0. 0000
Hem ptera 0 0.000 0. 0000
Hanopt er a 0 0.000 0. 0000
Qther Terrestrial o} 0.000 0. 0000
Total Terrestrial 1 0.039 0. 0020
Diptera Larvae 1 0.039 0. 0003
Diptera Pupae 4 0. 158 0. 0031
Diptera Adult 0 0. 000 0. 0000
Total Diptera 5 0.197 0. 0034
Qther Aquatics 0 0. 000 0. 0000
Tot al Aquatics 5 0.197 0. 0034
\\éat sl ope Cut t hr oat 0 0. 000 0. 0000
Bul'l Trout 0 0. 000 0. 0000
Mountain Witefish 0 0. 000 0. 0000
Nor t her nSquawf i sh 0 0. 000 0. 0000
Sucker 0 0.000 0. 0000
Uni denti fied 0 0. 000 0. 0000
Total Fish 0 0. 000 0. 0000
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Appendi x C30. Conposition by nunmber, weight, and frequency of occurance (percent)
and cal cul ated index of relative inportance (IR) for major food
itens in the stomachs of 15 nountain whitefish collected
August 1935

Item Nunber Percent  Wight(g)  Percent  Frequency IR

Daphni a 4919 97.638 1. 0347 98. 872 93.333 96. 615
Copepods 1 0. 020 0. 0000 0. 000 6. 667 2.229
Epi schura 1 0.020 0. 0004 0.038 6. 667 2. 242
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Zoopl ankt on 4921 97.678 1. 0351 98.911 93. 333 96. 641
Hymenopt er a 2 0. 040 0. 0028 0. 263 13.333 4. 547
Col eoptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hem ptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hanopt era 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Q her Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Terrestrial 2 0. 040 0.0028 0. 268 13.333 4. 547
Diptera Larvae 110 2.183 0.0054 0.516 20. 000 7.566
Di ptera Pupae 5 0.099 0. 0032 0. 306 26. 667 9.024
Diptera Adult 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Diptera 115 2. 283 0. 0086 0. 822 40. 000 14. 368
O her Aquatics 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Aquatics 115 2.283 0. 0086 0.822 40. 000 14. 368
Vst sl ope Cut t hr oat 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mountai n Wi tefish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Nor t her nSquawf i sh 0] 0. 000 0. 0000 0. 000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni denti fied 0 0.000 0. 0000 0. 000 0. 000 0. 000
Total Fish 0 0.000 0. 0000 0. 000 0. 000 0. 000
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Appendi x C31. Conposi tion by nunber, wei ght, and frequency of occurance (percent)
and cal cul ated index of relative inportance (IR) for najor food
itens in the stomachs of 5 juvenile mountain whitefish collected
Novenber 1985

| tem Nunber Percent  Wight(g)  Percent  Frequency IR

Daphni a 4240 99. 953 1.2095 98. 735 80. 000 92. 896
Copepoda 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Epi schura 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Lept odora 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Zoopl ankt on 4240 99. 953 1. 2095 98. 735 80. 000 92. 896
Hynmenopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Col eoptera 1 0. 024 0.0143 1. 167 20. 000 7. 064
Hem ptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Honopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Qther Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Terrestrial 1 0. 024 0.0143 1.167 20. 000 7. 064
Diptera Larvae 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Di ptera Pupae 1 0.024 0.0012 0.098 20. 000 6. 707
Diptera Adult 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Diptera 1 0. 024 0. 0012 0. 098 20. 000 6. 707
Ot her Aquatics 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Aquatics 1 0.024 0.0012 0.098 20. 000 6. 707
Vst sl ope Cut t hr oat 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mount ai n\Wi t ef i sh 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Nor t her nSquawf i sh 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni denti fied 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Fish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
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Appendi x C32. Conposition by nunber, weight, and frequency of occurance (percent)

and cal cul ated i ndex of relative inportance (IR

) for major food

items in the stomachs of 8 adult mountain whitefish collected

Novenber 1985

Item Number
Daphni a 9869
Copepods 0
Epi schura 1
Lept odora 0
Tot al Zoopl ankt on 9870
Hymenopt er a 0
Col eoptera 0
Hem ptera 0
Honopt er a 0
Q her Terrestrial 0
Total Terrestrial 0
Diptera Larvae 35
Di pt eraPupae 4
Diptera Adult 0
Total Diptera 39
Ot her Agquatics 0
Tot al Aquatics 39

Viést sl ope Cut t hr oat
Bul' I Trout

Muntain Witefish
Nor t her nSquawf i sh

Sucker
Uni dentified

Total Fish

[l = Ra R laNolo)

Per cent

99. 596
0. 000
0. 010
0. 000

99.606

0.000
0.000
0.000
0.000
0.000
0.000

0.353
0.040
0.000
0.394
0.000
0.394

0.000
0.000
0.000
0.000
0.000
0.000
0.000

Vei ght (g)

2.5356
0.0000
0.0004
0.0000
2.5360

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0070
0.0027
0.0000
0.0097
0.0000
0.0097

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
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0.016
0.000
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0. 000
0. 000
0. 000
0. 000
0. 000
0. 000
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0.000
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0.000
37.500

0.000
0.000
0.000
0.000
0.000
0.000
0.000

99.733
0.000
4.175
0.000

99.742

0.000
0.000
0.000
0.000
0.000
0.000
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Appendi x CG33 Conposi tion by number, weight, and frequency of occurance (percent)
and cal cul ated i ndex of relative inportance (IR) for major food
items in the stanachs of 13 nountai n whitefish collected
November 1985

Item Nunier Percent \Weight(g) Percent  Frequency | R

Daphni a 14109 99. 703 3. 7451 99. 321 92. 308 97.111
Copepods 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Epl sthur a 1 0007 00004 001  7.692 2570
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Zooplankton 14110 99.710 3. 7455 99. 332 92. 308 97.117
Hynmenopt era 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Col eoptera 1 0.007 0.0143 0.379 7.692 2.693
Heni ptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Honopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Q her Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Terrestrial 1 0. 007 0.0143 0.379 7.692 2. 693
Diptera Larvae 35 0.247 0. 0070 0. 186 7.692 2.708
D ptera Pupae 5 0.035 0. 0039 0.103 23.077 7.739
Di ptera Adul t 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Diptera 40 0.283 0.0109 0.289 30. 769 10. 447
O her Aquati cs 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Aquatics 40 0.283 0. 0109 0.289 30. 769 10. 447
Vst sl ope Cut t hr oat 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mount ai n Wi tefish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Nor t her nSquawf i sh 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni dentified 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Fish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
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Appendi x C34. Conposition by nunber, wei ght, and frequency of cccurance (percent)
and calculated i ndex of relative inmportance (IR) for major food

items in the stomachs of 17 juvenile nountain whitefish collected

seasonal |y 1985

|'tem Nunber Percent Wi ght(Q)
Daphni a 6635 96.890 1.7062
Copepods 0 0.000 0.0000
Epl schura 1 0.015 0. 0004
Lept odora 0 0. 000 0. 0000
Tot al Zoopl ankt on 6636 96. 904 1. 7066
Hynenopt er a 1 0.015 0.0008
Col eoptera 1 0.015 0.0143
Hem ptera 0 0. 000 0. 0000
Honopt er a 0 0. 000 0. 0000
Qher Terrestrial 0 0. 000 0. 0000
Total Terrestrial 2 0. 029 0.0151
Diptera Larvae 112 1.636 0. 0053
Di pt era Pupae 98 1.431 0. 0625
Diptera Adult 0 0. 000 0. 0000
Total Diptera 210 3. 067 0.0678
(t her Aquati cs 0 0. 000 0. 0000
Tot al Agquatics 210 3. 067 0.0678
Vst sl ope Cutthroat 0 0. 000 0. 0000
Bull Trout 0 0. 000 0. 0000
Mount ai n Wi tefish 0 0. 000 0. 0000
Nor t her nSquawf i sh 0 0. 000 0. 0000
Sucker 0 0.000 0. 0000
Uni denti fied 0 0. 000 0. 0000
Total Fish 0 0. 000 0. 0000
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Appendi x C35. Gonposi tion by nunber, wei ght, and frequency of cccurance (percent)
and cal cul ated i ndex of relative inportance (IR) for major food
itens in the stomachs of 27 adult mountain whitefish collected

seasonal |y 1985

I'tem Number Percent  \éi ght (g)
Daphni a 12416 98. 798 3.0782
Copepods 1 0. 008 0. 0000
Epi schura 1 0. 008 0. 0004
Lept odor a 0 0. 000 0. 0000
Total Zooplankton 12418 98. 814 3.0786
Hynenopt er a 1 0.008 0. 0020
Col eoptera 0 0. 000 0. 0000
Hem ptera 0 0. 000 0. 0000
Honopt er a 0 0. 000 0. 0000
Qther Terrestrial 13 0.103 0.0072
Total Terrestrial 14 0.111 0. 0092
Diptera Larvae 63 0.501 0. 0090
Diptera Pupae 71 0. 565 0. 0463
Diptera Adult 0 0. 000 0. 0000
Total Diptera 134 1. 066 0. 0553
Qther Aquatics 1 0. 008 0. 0042
Total Aquatics 135 1.074 0. 0595
Vst sl ope Cut t hr oat 0 0. 000 0. 0000
Bul | Trout 0 0. 000 0. 0000
Mountain Wi tefish 0 0. 000 0. 0000
Nor t her nSquawf i sh 0 0. 000 0. 0000
Sucker 0 0. 000 0. 0000
Uni dentified 0 0. 000 0. 0000
Total Fish 0 0. 000 0. 0000
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Appendi x C36 Conposition by nunber, weight, and frequency of occurance (percent)
and cal cul ated i ndex of relative inportance (IR) for major food
items in the stomachs of 44 nountain whitefish collected
seasonal |y 1985

Item Nunber Percent  Wight(g)  Percent  Frequency IR

Daphni a 19051 98.125 4.7844 96.913 70. 455 88. 498
Copepods 1 0.005 0. 0000 0.000 2.273 0.7359
Epi schura 2 0.010 0. 0008 0.016 4.545 1.524
Lept odora 0 0.000 0. 0000 0.000 0. 000 0. 000
Tot al Zoopl ankton 19054 98.141 4.7852 96.929 70. 455 88. 508
Hymenopt era 2 0.010 0. 0028 0. 057 4. 545 1.537
Col eoptera 1 0. 005 0.0143 0.290 2.273 0. 856
Hem ptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Honopt er a 0 0.000 0. 0000 0. 000 0. 000 0. 000
Q her Terrestri al 13 0. 067 0.0072 0. 146 4.545 1. 586
Total Terrestrial 16 0.082 0. 0243 0. 492 11. 364 3.979
Di pteralLarvae 175 0.901 0.0143 0.290 25.000 8.730
Di pt er a Pupae 169 0. 870 0.1088 2.204 36. 364 13. 146
Diptera Adult 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Diptera 344 1.772 0.1231 2.494 50. 000 18. 088
QO her Aguatics 1 0. 005 0. 0042 0. 085 2.273 0. 788
Total Aquatics 345 1777 0.1273 2.579 50. 000 18.119
Westslope Cutthroat 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mount ai n Wi tefish 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Nor t her nSquawf i sh 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni denti fied 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Fish 0 0. 000 0. 0000 0. 000 0. 000 0. 000



Appendi x G37. Gonposi tion by nunber  wei ght, and frequency of occurance (percent)
and cal cul ated index of relative i nportance (IR) for major food
itens in the stomachs of 4 juvenile northern squawfish collected

May 1985

Item Nunber Per cent kug (g)  Percent  Frequency IR
Daphni a 0 0. 000 0. 0000 0. 000 0. 000 0. 000

epods 0 0. 000 0. 0000 0. 000 0. 000 0. 000
EPeRRtta 0 0000 00000 0.000  0.000 0,000
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Zoopl ankt on 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hymenopt era 2 22.222 0. 0423 2. 329 25.000 16. 517
Col eoptera 6 66. 667 0. 0595 3.276 75. 000 48. 314
Hem ptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Honopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Q her Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Terrestrial 8 88. 889 0.1018 5. 604 75.000 56. 498
Diptera Larvae 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Di ptera Pupae 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Diptera Adul t 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Diptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
O her Aquatics 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Aquatics 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Vst sl ope Cut t hr oat 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mountai n Wi tefish 0 0. 000' 0. 0000 0. 000 0. 000 0. 000
Nor t her nSquawf i sh 1 11.111 1. 7146 94. 396 25. 000 43.502
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
uni dentified 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Fish 1 11.111 1. 7146 94. 396 25.000 43.502
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Appendi x (38, Conposi tion by nunber, wei ght, and frequency of occurance (percent)

and cal cul ated index of relative inportance (IR) for najor food
itenms in the stomachs of 17 adult northern squawfish col | ected
May 1985

Item Nunber Per cent ight () Percent  Frequency IR

Daphni a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Copepods 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Epi schura 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Lept odora 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Zoopl ankt on 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hynenopt era 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Col eoptera 2 10. 000 0. 0022 0.001 5. 882 5.295
Heni ptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hanopt era 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Q her Terrestri al 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Terrestrial 2 10. 000 0. 0022 0.001 5. 882 5.295
Diptera Larvae I 35. 000 0. 0051 0. 003 11.765 15. 589
Di ptera Pupae 3 15.000 0. 0026 0.001 11. 765 8. 922
Diptera Adul t 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Diptera 10 50. 000 0.0077 0. 004 17. 647 22.550
Q her Aquatics ¢ 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Aquatics 10 50. 000 0. 0077 0. 004 17. 647 22.550
st sl ope Cutthroat 1 5.000 41.5000 23. 649 5. 882 11. 510
Bul | Trout 4 20. 000 79. 0900 45. 069 23.529 29. 533
Maintain \hitefish 1 5.000 45. 5881 25.978 5. 882 12. 287
Nor t her nSquawf i sh 0 0. 000, 0. 0000 0. 000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni denti fied 2 10. 000 9.2972 5.298 5. 882 7. 060
Total Fish 8 40.000  175. 4753 99. 994 41.176 60. 390
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Appendi x C39. Conposi tion by nunber, weight, and frequency of occurance (percent)
and cal cul ated index of relative inportance (IR) for major food
items in the stomachs of 21 northern squawfish collected

nmy 1985

ltem Nunber Percent  \ight (g!  Percent  Frequency I|R|

Daphni a 0 0.000 0.0000 0.000 0.000 0.000
Copepods 0 0.000 0.0000 0.000 0.000 0.000
Epi schura 0 0.000 0.0000 0.000 0.000 0.000
Lept odora 0 0.000 0.0000 0.000 0.000 0.000
Total zoopl ankton 0 0.000 0.0000 0.000 0.000 0.000
Hymenopt er a 2 6. 897 0. 0423 0.024 4.762 3.894
Col eoptera 8 27. 586 0.0617 0.035 19.048 15. 556
Hem ptera 0 0. 000 0. 0000 0. 000 0.000 0. 000
Homhpt er a 0 0. 000 0. 0000 0. 000 0.000 0. 000
Ot her Terrestrial 0 0. 000 0. 0000 0. 000 0.000 0. 000
Total Terrestrial 10 34. 483 0. 1040 0. 059 19. 048 17. 863
Diptera Larvae 7 24.138 0. 0051 0.003 9.524 11.222
Di ptera Pupae 3 10. 345 0. 0026 0.001 9.524 6. 623
Diptera Adult 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Diptera 10 34. 483 0.0077 0. 004 14. 286 16. 258
Ot her Aguatics 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Aqutics 10 34.483 0. 0077 0. 004 14. 286 16. 258
Vst sl ope Cut t hr oat 1 3. 448 41. 5000 23. 406 4,762 10.539
Bul | Trout 4 13.793 79.0900 44. 608 19. 048 25.816
Mount ai n whitefish 1 3.448 45, 5881 25. 712 4.762 11.307
Nor t her nAquawf i sh 1 3.448 1. 7146 0. 967 4.762 3.059
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0.000
Uni dentified 2 6. 897 9.2972 5.244 4.762 5.634
Total Fish 9 31.034  177.1899 99. 937 38.095 56. 356

G40



Appendi x C40. Sonposi tion by nunber, wei ght, and frequency of occurance (percent)
and cal cul ated i ndex of relative inportance (IR) for najor food
items in the stomachs of 12 juvenile northern squawfish collected

August 1985

I'tem Nuniber Percent Wi ght(Q)
Daphni a 923 85. 701 0.1929

0 0. 000 0. 0000
Epi schura 0 0. 000 0. 0000
Lept odor a 0 0. 000 0. 0000
Total Zoopl ankton 923 85. 701 0.1929
Hynmenopt era 154 14.299 0. 9980
Col eoptera ] 0. 000 0. 0000
Hem ptera ] 0. 000 0. 0000
Honopt er a 0 0. 000 0. 0000
Ot her Terrestrial 0 0. 000 0. 0000
Total Terrestrial 154 14.299 0. 9980
Diptera Larvae 0 0. 000 0. 0000
Diptera Pupae 0 0. 000 0. 0000
Diptera Adult 0 0. 000 0. 0000
Total Diptera 0 0. 000 0. 0000
O her Aquatics 0 0. 000 0. 0000
Total Aquatics 0 0. 000 0. 0000
Vst sl ope Cut t hr oat 0 0. 000 0. 0000
Bul | Trout 0 0. 000 0. 0000
Mountai n Wi tefish 0 0. 000 0. 0000
Nor t her nSguawf i sh 0 0. 000 0. 0000
Sucker 0 0. 000 0. 0000
Uni dentified 0 0. 000 0. 6805
Total Fish 0 0. 000 0. 6805
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Appendi x CA1. Conposi tion by nunber, wei ght, and frequency of cccurance (percent)
and cal cul ated index of relative inportance (IR) for major food
itens in the stomachs of 5 adult northern squawfish col | ected
August 1985

I'tem Nurber Percent  Weight(g) Percent  Frequency | R
Daphnia 0 0. 000 0. 0000 0. 000 0. 000 0. 000
0 0. 000 0. 0000 0. 000 0. 000 0. 000
Epi schura 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Leptodora 0 0.000 0. 0000 0.000 0.000 0.000
Total Zoopl ankton 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Hynmenopt er a 84 100. 000 0.4226 5.077 60.000 55.026
Col eogtera 0 0. 000 0.0000 0.000 0.000 0.000
Hem ptera 0 0. 000 0.0000 0.000 0.000 0.000
Honopt er a 0 0. 000 0.0000 0.000 0.000 0.000
Qther Terrestrial 0 0. 000 0.0000 0.000 0.000 0.000
Total Terrestrial 84 100. 000 0.4226 5.077 60.000 55.026
Diptera Larvae 0 0. 000 0.0000 0.000 0.000 0.000
Diptera Pupae 0 0. 000 0.0000 0.000 0.000 0.000
Diptera Adult 0 0. 000 0.0000 0.000 0.000 0.000
Total Diptera 0 0. 000 0.0000 0.000 0.000 0.000
O her Aquati cs 0 0. 000 0.0000 0.000 0.000 0.000
Total Aquatics 0 0. 000 0.0000 0.000 0.000 0.000
Viést sl ope Cut t hr oat 0 0. 000 0.0000 0.000 0.000 0.000
Bul | Trout 0 0. 000 0.0000 0.000 0.000 0.000
Mountai n Wi tefish 0 0. 000 0.0000 0.000 0.000 0.000
Nor t her nSquawf i sh 0 0. 000 0.0000 0.000 0.000 0.000
Sucker 0 0. 000 0.0000 0.000 0.000 0.000
Uni dentified 0 0. 000 7.9017 94.923 0.000 31.641
Total Fish 0 0. 000 7.9017 94.923 0.000 31.641
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Appendi x G42. Conposi tion by number, wei ght, and frequency of occurance (percent)
and cal cul ated index of relative inportance (IR) for najor food
itens in the stomachs of 17 northern squawfish collected
August 1985

Item Nunber Percent ~ Wight(g)  Percent  Frequency IRl

Daphi na 923 79.500 0. 1929 1.892 17.647 33.013
Copepods 0 0.000 0. 0000 0. 000 0.000 0. 000
Epi schura 0 0.000 0. 0000 0. 000 0.000 0. 000
Lept odor a 0 0.000 0. 0000 0. 000 0.000 0. 000
Tot al Zoopl ankt on 923 79.500 0. 1929 1.892 17.647 33.013
Hynmenopt er a 238 20.500 1. 4206 13. 933 52.941 29.125
Col eopt er a 0 0.000 0. 0000 0. 000 0.000 0.000
Hem ptera 0 0.000 0. 0000 0.000 0.000 0.000
Honopt er a 0 0.000 0. 0000 0. 000 0.000 0.000
O her Terrestrial 0 0.000 0. 0000 0. 000 0.000 0.000
Total Terrestrial 238 20.500 1. 4206 13.933 52.941 29.125
Diptera Larvae 0 0.000 0. 0000 0. 000 0. 000 0.000
Di ptera Pupae 0 0.000 0. 0000 0. 000 0. 000 0.000
Diptera Adult 0 0.000 0. 0000 0. 000 0. 000 0.000
Total Diptera 0 0.000 0. 0000 0. 000 0. 000 0.000
O her Aguatics 0 0.000 0. 0000 0. 000 0. 000 0.000
Tot al Aquati ca 0 0.000 0. 0000 0. 000 0. 000 0.000
Vst sl ope Cutthroat 0 0.000 0. 0000 0. 000 0. 000 0.000
Bul | Trout 0 0.000 0. 0000 0. 000 0. 000 0.000
Mount ai n Wi tefish 0 0.000 0. 0000 0. 000 0. 000 0.000
Nor t her nSquawf i sh 0 0.000 0. 0000 0. 000 0. 000 0.000
Sucker 0 0.000 0. 0000 0. 000 0. 000 0.000
Uni dentified 0 0.000 8.5822 84.175 0. 000 28.058
Total Fish 0 0.000 8.5822 84.175 0. 000 28.058
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Appendi x C43. Conposi tion by nunter,, wei ght, and frequency of occurance ( percent)
and cal cul ated index of relative inportance (IR) for major food
itens in the stomachs of 9 juvenile northern squawfish collected

Novenber 1985

Item Nunier Percent \Weight(g)  Percent
Daphni a 6 100. 000 0.0012 0. 041
Copepods 0 0. 000 0. 0000 0. 000
Epi schura 0 0. 000 0. 0000 0. 000
Lept odor a 0 0. 000 0. 0000 0. 000
Total Zoopl ankton 6 100. 000 0.0012 0.041
Hymenopt er a 0 0. 000 0. 0000 0. 000
Col eoptera 0 0. 000 0. 0000 0. 000
Hem ptera 0 0. 000 0. 0000 0. 000
Honopt era 0 0. 000 0. 0000 0. 000
O her Terrestrial 0 0. 000 0. 0000 0. 000
Total Terrestrial 0 0. 000 0. 0000 0. 000
Diptera Larvae 0 0. 000 0. 0000 0. 000
Diptera Pupae 0 0. 000 0. 0000 0. 000
Diptera Adul t 0 0. 000 0. 0000 0. 000
Total Diptera 0 0. 000 0. 0000 0. 000
Qt her Aquatics 0 0. 000 0. 0000 0. 000
Total Aguatics 0 0. 000 0. 0000 0. 000
Vést sl ope Cut t hr oat 0 0. 000 0. 0000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000
Mount ai n Wi tefish 0 0. 000 0. 0000 0. 000
Nor t her nsquawf i sh 0 0. 000 0. 0000 0. 000
Sucker 0 0. 000 0. 0000 0. 000
Uni dentified 0 0. 000 2. 9049 99. 959
Total Fish 0 0. 000 2. 9049 99. 959
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Appendi x C44. Gonpositionby number wei ght, and frequency of occurance (percent)
for major food

and cal cul ated index of relative inportance (IR
itenms in the stomachs of 4 adult northern squa
Novenber 1985

NUNler

[tem

Daphni a

Copepods

Epi schura

Lept odora

Total Zoopl ankt on

Hymenopt er a

Col eoptera

Hem ptera
Homopt er a

Qther Terrestrial
Total Terrestrial

Diptera Larvae
Diptera Pupae
Diptera Adult
Total Diptera
Ot her Aquatics
Total Aquatics

Vst sl ope Cut t hr oat
Bul | Trout

Mountai n Wi tefish
Nor t her nSquawf i sh
Sucker

Uni dentified

Total Fish

SO0 Oo0OCO oDOOO0O0o

(el = o o N e Nen)

OCQOOOOO

Per cent

0. 000
0. 000
0. 000
0. 000
0. 000

0. 000
0. 000
0. 000
0. 000
0. 000
0. 000

0. 000
0. 000
0. 000
0. 000
0. 000
0. 000

0. 000
0. 000
0. 000
0. 000
0. 000
0. 000
0. 000

Vei ght (g)

e e e s e, e e

0. 0000
0. 0000
0. 0000
0. 0000
0. 0000

0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000

0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000

0. 0000
0. 0000
0.0918
0. 0000
0. 0000
2.4203
2.5121
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0. 000

0. 000
0. 000
3. 654
0. 000
0. 000
96. 346
100. 000

Ish ccllected
Frequency | R
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 0. 000
0. 000 1.218
0. 000 0. 000
0. 000 0. 000
0. 000 32.115
0. 000 33.333



Appendi x C45. Gonpposi tion by nunber, wei ght, and frequency of occurance (percent)
and cal cul ated i ndex of rel ative importance (IR) for major food
items in the stomachs of 13 northern squawfish collected
Novenber 1985

Item Nunber Percent  Weight (§)  percent  Frequency IR

Daphni a 6 100. 000 0.0012 0. 022 23.077 41.033
Copepods 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Epi schura 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Zoopl ankt on 6 100. 000 0.0012 0.022 23. 077 41.033
Hymenopt er a 0 0.000 0. 0000 0. 000 0. 000 0. 000
Col eopt era 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Heni ptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Homopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Q her Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Diptera Larvae 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Di pt era Pupae 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Diptera Adult 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Diptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
O her Aguatics 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Aquatics 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Wést sl ope Cutt hroat 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Bul | Trout 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Mount ai n Wi tefish 0 0. 000 0.0918 1. 694 0. 000 0. 565
Nor t her nSquawf i sh 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni dentified 0 0. 000 5. 3252 98. 284 0. 000 32.761
Total Fish 0 0. 000 5.4170 99.978 0. 000 33.326
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Appendi x C46. Conposi tion by nunber, wei ght, and frequency of occurauce ( percent)
and cal cul ated i ndex of relative inportance (IR) for mjor food
itens in the stomachs of 25 juvenile northern squawfish collected
seasonal |y 1985

Item Nunber Percent  Wight(g)  Percent  Frequency IR

Daphni a 929 85.073 0.1941 2.944 24.000 37.339
Copepods 0 0.000 0. 0000 0.000 0.000 0.000
Epi schura 0 0.000 0. 0000 0.000 0.000 0. 000
Lept odora 0 0.000 0. 0000 0.000 0.000 0. 000
Tot al Zoopl ankt on 929 85.073 0.1941 2.944 24.000 37. 339
Hymenopt era 156 14.286 1.0403 15.777 28.000 19.354
Col eoptera 6 0.549 0.0595 0.902 12.000 4.484
Hem ptera 0 0.000 0.0000 0.000 0.000 0.000
Homopt er a 0 0.000 0.0000 0.000 0.000 0.000
Qther Terrestrial 0 0.000 0.0000 0.000 0.000 0.000
Total Terrestrial 162 14.835 1. 0998 16.679 36.000 22.505
Diptera Larvae 0 0.000 0. 0000 0.000 0.000 0.000
Di ptera Pupae 0 0.000 0. 0000 0.000 0.000 0.000
Diptera Adult 0 0.000 0. 0000 0.000 0.000 0.000
Total Diptera 0 0.000 0. 0000 0.000 0.000 0.000
Q her Aquatics 0 0.000 0. 0000 0.000 0.000 0.000
Tot al Aguatics 0 0.000 0. 0000 0.000 0.000 0.000
Vst sl ope Cutt hroat 0 0.000 0. 0000 0.000 0.000 0.000
Bul | Trout 0 0.000 0. 0000 0.000 0.000 0.000
Muntain Wi tefish 0 0.000 0. 0000 0.000 0.000 0.000
Nor t her nSquawf i sh 1 0.092 1.7146 26.003 4.000 10.031
Sucker 0 0.000 0. 0000 0.000 0.000 0.000
Uni denti fi ed 0 0.000 3.5854 54.374 0.000 18.125
Total Fish 1 0.092 5.3000 80.377 4.000 28.156
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Appendi x C47. Conposi tion by nunber, wei ght, and frequency of occurauce (percent)
and cal cul ated i ndex of relative inportance (IR) for majorfood
itens in the stomachs of 26 adult northern squawfish collected

seasonal |y 1985

Item Number Percent Wi ght(Qg)
Daphni a 0 0.000 0.0000
Copepods 0 0.000 0.0000
Epi schura 0 0.000 0.0000
Lept odor a 0 0.000 0.0000
Tot al Zoopl ankt on 0 0.000 0.0000
Hymenopt er a 84 80. 769 0. 4226
Col eopt era 2 1.923 0. 0022
Hem ptera 0 0. 000 0. 0000
Honmopt er a 0 0. 000 0. 0000
O her Terrestrial 0 0. 000 0. 0000
Total Terrestrial 86 82.692 0.4248
Diptera Larvae 7 6. 731 0. 0051
Di ptera Pupae 3 2. 885 0. 0026
Diptera Adult 0 0. 000 0. 0000
Total Diptera 10 9.615 0.0077
Qt her Aqguatics 0 0. 000 0. 0000
Tot al Aquatics 10 9.615 0.0077
Veést sl ope Cutthroat 1 0. 962 41. 5000
Bul I Trout 4 3. 846 79.0900
Mountai n Wi tefish 1 0. 962 45. 6799
Nor t her nSquawf i sh 0 0. 000 0. 0000
Sucker 0 0. 000 0. 0000
Uni dentified 2 1.923 19. 6192
Total Fish 8 7.692  185.8891
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Appendi x C48. Conposi tion by nunber, wei ght, and frequency of occurauce (percent)
and cal cul atéd index of relative inportance (IR) for major food

itenms in the stomachs of 51 northern squawfish collected
seasonal 'y 1985

l'tem Nunber Percent  \%i ght(g) Per cent Fr equency IRI

Daphni a 929 77.676 0.1941 0.101 11.765 29.847
Copepods 0 0. 000 0. 0000 0. 000 0. 000 0.000
Epi schura 0 0. 000 0. 0000 0. 000 0. 000 0.000
Lept odor a 0 0. 000 0. 0000 0. 000 0. 000 0.000
Tot al Zoopl aukt on 929 77.676 0.1941 0.101 11. 765 29.847
Hymeuopt era 240 20. 067 1.4629 0. 758 19. 608 13. 478
Col eoptera 8 0. 669 0. 0617 0.032 7. 843 2. 848
Hem ptera 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Homopt er a 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Q her Terrestrial 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Terrestrial 248 20. 736 1. 5246 0.790 25. 490 15. 672
Diptera Larvae I 0. 585 0. 0051 0. 003 3.922 1.503
D ptera Pupae 3 0.251 0. 0026 0.001 3.922 1.391
Diptera Adult 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Total Diptera 10 0. 836 0. 0077 0. 004 5. 882 2.241
O her Aguatics 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Tot al Aguatics 10 0. 836 0.0077 0. 004 5. 882 2.241
Vést sl ope Cut t hr oat 1 0.084 41. 5000 21.512 1.961 7.852
Bul | Trout 4 0. 334 79.0900 40. 997 7.843 16. 392
Mountain Wi tefish 1 0. 084 45. 6799 23.679 1.961 8.574
Nor t her nSquawf i sh 1 0. 084 1. 7146 0. 889 1.961 0.978
Sucker 0 0. 000 0. 0000 0. 000 0. 000 0. 000
Uni denti fied 2 0. 167 23. 2046 12.028 1.961 4.719
Total Fish 9 0.753  191.1891 99. 105 15. 686 38.515
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APPENDI XD

Average catch in floating and sinking gill nets for fish species,
1983 to 1986.
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Areas Conbi ned

M S WCT IV MIF NSQ CSU LNSU WCT DV MWF NSQ CSU INSU WCT IV MWF NSO CSU LNSU WCT DV MWF NSQ CSU LNSU

1.3 0.2 0.4 0.1 0.1 0.0

3.5 0.6 0.2 0.7 0.1 0.0

Sullivan
.7 0.9 0.2 0.7 0.0 0.0

1.1 0,1 0.2 1.6 0.0 0.0

Mirray

2,6 0.4 0.2 0.2 0.I 0.0
1.2 0.1 0.3 0.0 0,1 GO

1.7 0.1 0.0

Enery

Average catch in Floating and sinking nets for fish species fran Hungy Horse Reservoir, 1983-86.
28 26 —

Nunber oE—a/
nets/ area

E
14 14 14

DATE

12/03/83
04/24-27/84 14 14 14

05/14-21/85 14 28 28 4.8 0.5 0.1 1.9 0.2 0.0

08/14-20/85 28 26 14 0.7 0.4 0.1

08/13-22/84 28 28 28
1011/66/85

07/26-28/83 14 14 14
08/23~25/83 14 14 14
09/27-29/83 14 14 14
11/01-03/83 14 14 14
11/29-

05/30-31/84 14 14 12
06/26-28/84 14 14 14
10/11-15/84
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APPENDI X E

Length frequency diagrans for fish species
captured in gill nets. 1986.
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APPENDI X F

Length frequency diagrans for cutthroat trout
caught in Hungry Horse Creek fish trap. 1986.
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APPENDI X G

Estinmated nunber of cutthroat trout juveniles >75 nm
intributaries to Hungry Horse Reservoir and
the South Fork of the Flathead giver upstreamfromthe reservoir
to Bunker Creek.
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Appendix @. Estimated nunber of cutthroat trout juveniles >75 nmin

tributaries to Hungry Horse Reservoir and South Fork of the
Fl at head River upstreamfromthe Reservoir to Bunker Creek.

Stream Gradi ent Length Nunber VICT
Stream Order  Reach  Percent Sl ope (nmeters) >75nln

1I1buta:;es_ﬂl_u_g_leQ_§ﬁL££serv0|r

Emvery Loop 2 1 2.2 1,624 924
Enery Loop 2 1 59 1,501 474
Loop 2 2 2.2 604 389
Str|P% 2 1 5.4 424 134
Hungry Horse 3 1 117 6, 264 3,940
Hungry Horse 3 1 4.4 415 180
Hungry Hor se 2 2 4,5 2,150 679
Mar gar et 2 1 4.1 2,700 853
Lost Mare 2 1 5.7 1,199 379
Ti ger 2 1 3.5 2,882 2,231
Tent 3 1 3.2 717 182
Dudl ey 2 1 4.3 2,659 840
Riverside 3 1 5.9 1,237 537
Ml nerni e 2 1 4.6 1, 864 589
| 2 1 4.8 2,499 790
SﬂganLogan 2 1 6.3 2,900 916
Baptiste 2 1 5.4 1,399 442
Peters 2 2 3.9 620 196
Bori s 3 1 3.5 2,100 533
Boris 3 2 5.8 340 148
Lost Johnny 3 1 4.1 1,000 434
Wunded Buck 4 1 2,1 4,709 636
VWunded Buck 3 2 3.9 2,512 1,090
Qui nt onkon 3 1 3.3 5, 200 1,321
Cark 2 1 3.9 2,500 790
Sul l'i van 4 1 1.2 10, 800 2,592
Sul livan 3 2 2.2 8, 346 5, 250
Slide 2 1 5.5 2,100 664
Connor 3 1 3.3 4, 800 1,219
Connor 2 1 5.5 4,721 1,492
Branch 3 1 5.3 1,542 669
Branch 2 2 3.6 2,261 1,745
Wheel er 3 1 2.8 1,700 432
Wieel er 3 2 2.6 8, 300 2,108
For est 2 1 6.7 2,200 955
106, 930 43,125
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Appendi x @. Continued

Stream G adi ent Lenat h Nunfer WCT
Stream Order Reach  Percent Slope (neters) >75 mm

Tributarie t o SouthFork DowenstreamfromBunked creek

Sol dier 2 1 6.4 6, 539 2,066
Lower Twi n 3 1 2.2 6, 736 4,237
Twn 4 1 1.3 6. 807 1,634
Tin 3 1 4,0 1,494 379
spotted Sear River 5 1 0.8 29, 485 4,216
Spotted Bear River 4 2 2.0 3,503 473
Bent 2 1 4.0 1,542 487
Bent 2 2 4.8 3, 849 1,216
Bent 2 3 2.9 2,083 1,616
Ser geant 3 1 4.4 4,704 2,042
Ser geant 2 1 4.4 1,353 428
Sergeant 2 2 4.0 686 217
M 2 1 5.0 245 77
Silvertip 3 1 4.8 1,814 187
Dean 4 1 4.8 3,893 526
Dean 3 2 3.0 3,206 814
Dean 2 3 2.3 5,749 4,086
Addi tion 4 1 4.2 2,639 356
Harrison 4 1l 3.8 5, 486 741
Harrison 3 2 5.9 1,897 823
Cor por al 2 1 3.8 2,189 1,699
Bunker 5 1 0.6 8,170 1,168
Bunker 4 2 4.6 529 71
Corge 4 1 2.1 5, 656 764
Cor ge 3 1 2.1 893 562
Cor ge 3 2 1.3 1,357 2, 862
Cor ge 2 4 1.5 877 199
St adi um 4 1 3.4 4,433 598
Stadi um 3 2 5.8 1,844 800
Cannon 3 1 5.0 6, 630 2,877
132, 288 38, 821
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APPENDI X H

Taggi ng and return data for westslope cutthroat trout
tagged in Hungry Horse Resevoir its tributaries and
the South Fork of the Flathead giver, 1986.
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Apoeiz Hl. Tagging and return information for westslope cutthroat trout tagged in tributaries to Hungry Horse
Reservoir and the South Pork River from the reservoir to Bunker Creck, 198¢.

Tagging Data Return Data
Method of Distance
Date Location Length (mm) Date Location Length (mm} Recapture Moved (kw)
nT-02-84 Fungry Horse Cr. 321 05-01-86 Hungry Horse Bay ~381 Angler -0.5
07-13-84 Hungry Horse Cr. 405 05-24-86 Hungry Horse Bay 422 Angler -0.5
£7~13-84 Hungry Horse Cr. 386 05-15-86 Hungry Horse Bay “387 Angler 0.5
27-23-84  Hungry Horse Cr. n 05-15-86 Hungry ‘lorse Ray 32 Gill Net Hho
CT~24-84  Huwcy Horse Cr. 420 05-15-86 Hungry liorse Eay 420 Gill Nev 0.0
06~24-85 Mungry Horse Cr. 397 05-17-86 mmgry Hor:a Cr. -3e? ANgler -
Gu~25-85 Hungry Horse Cr. 374 05~11-86 H.H.R. ~ Devil's Corkscrew ~370 Angler +42.8
06-25-85  Hunyry tlorse Cr. 380 06-01-t6 Clayrvon Cr. 1! Agler +18.0
06~25-85 Hungry Horse Cr. 357 05-24-86 MH.B.R. - Lid Cr., 306 Anjler +10.4
06-29-85  Hungry Horse Cr. 360 08— >-86 H.H.R. ~ Decp Cr. - Angler +23.8
06=-2v=-65  Huuyry Horse Cr. K173 06-10-46 Tiger Cr. 381 Angler +0.5
07-G.-b%"  tungry Horse Cr. 395 07-21-66 — “ige Awiler -
e7-12-8.  tangry borse Cr. a3 U5-24-06 Hungry Horse Bay ~Li8 Agler Hs
07-12-85 “ungry Morse Cr. 389 (5-13-66 Hugry lorse Bay “3%0 Awyler 0.5
€7-19-8% “ungry Horse Cr. 358 07-12-06 Hungry Horse Bay =330 Angler 1.5
7%6-12-8b* Hungry Horse Cr. 360 06-24-86 Hungry Hocrse Bay ~330 Avler 2.5
06-.2-86* “ungry torse Cr. 426 07-31-66 Hungry Horse by ~419 Awler +.5
Co-15-86 Hangry Horse Cr. 383 10-07-86 H.8.R. - Lid Cr. “3dl Angler +10.5
06-15-56  “ungry Horse Cr. 377 06-20-86 llungry Horse Bay ~372 Amler *o.5
06-15-8c  “ungry Horse Cr. 354 06-23-06 Hungry Horse 'ay ~130 Nyler 3.5
06-16-86  Hunory 1ocse Cr. 386 06-16-6 H.H.R. - Lid Cr. 3 Anjlec +10.5
06-1n-36  Hunyry Horse Cr. 392 07-06-86  1.M,R. ~ Anna Cr. ~3H? Amyler +32.7
06-1€-85 Hunqry Horse Cr. 355 06-27-8% Hungry Horse Bay ~343 Angler s
06-18~86  Hungry Horse Cr. 358 06-21-ts  ‘kmyry Horse Nay =311 Anjler .5
06-18~iw  Hungry torse Cr, 380 08-28-#6 H.H.R. - Elk Island =368 Angler +20.4
06-15~t, ‘hngry borse Cr. 3680 06=25-6 H.H.R. = Wounded Buck Cr. ~364H Amyler +8.0
C6-27~50  Hungry Horse Cr. k1% 10-31-06 H,H.R. - Doris Cr. 340 Gill Net +1,0
(6-20-85* punyry Horse Cr. 412 09-23-86 M.H.R., - Lid Cr. ~3il Agler +10,5%
06-2{~d5* ungry Hocse Cr. 372 07-21-86 H.U.R. - Lid Cr. n ngler +10.5
Ou~2e~:5%*  ungry Horse Cr, 365 05-26-86 Mungcy Horse Bay ~367 Ngler .5
26-15-h5  Hungry Horse Cr. 368 05-23-86 Hungry Horse Cr. “347 Angler —
26-15-45  Hungry Horse Cr. 342 05-26~-46 H.i1t.Kk. = CQayvon Cr. =343 Agler +18.0
06-15-u3  Hungry hocse Cr., 347 0525~ H.%.R. - Claywon Cr. — lec +18.0
06-19-%  ‘tungry Horse Cr. 55 05-21-86 H.H.R. = Murtay Area ~356 Angler +18.8
04-24~v0  H.0.R. - Elan Cr. 338 05-19-86 M M.R. - Lid Cr, ~406 Agler -43.9
Ua=l4-85  H.Y.R. - Peters Cr. 285 07-07-w  S.Fk. River - Harrison Cr. ~395 Angler +35.1
04-24-v6  H.N.R. ~ Peters Cr. 280 05-19-i% H.H.R. - Sullivan Area L0 G111 Net 0.0
04-lo-dG  .M.R, - Peters Cr. 375 07-03-86 3p.Mr. River - Sergeant Cr. 38l A ler +33.8
C4=2y-86  H.H.R. - Peters Cr. 400 06~23-46 Sp.Bc. River - 10 mi, upstream — der +37.0
CH-CL=tb6 H.H.R. — Peters Cr. 375 05~19-y6 H.N.R, - Sullivan Area 39 Gill Net 0.0
2= H.H.R. - Peters Cr. 376 05~19-66 H.H.RR. = Sullivan Area 364 Gill Net 0.0
H.H.R. = Dry Park 326 11-07-3%  H.H.R. = Murray Area 33 Gill et -36.4
[L AL 4.H.R, ~ Sullivan Area 320 07~46-6 S.Fk, River -— Angler ?
o,-13-85* S.Fk, River — Mouth
Sp.Br. River 292 07-07-86 S.Pkx. River - Harrison Cr. 356 Angler +14.2
H..R, - Sullivan Area 335 10-14-06 H.H.R, - Emery Arca 368 Anglec -42 .4
H4,H.R, = sullivan Area 355 06-29-96 H.H.R. - Craves Bay “sHL Avjler -14.2
LK.~ Sullivan Area 405 05=25-t6 H.M.R. - @ arris Cr. 00 Anglec -19.8
3.5%. River -(Mouth
Sp.Br, taver) 260 07-10-86 Sp.Br. River - Sergeant Cr. =330 Angler +12.9
H,21.R, - Sullivan Area 412 07-16-86 S.Pk. River — Anyler _—
. H.R. - Sullivan Area 327 10-07-86 M H. R, - Lid Cr. 381 Angler -37.5
4. U,R, - Sutlivan Area 364 06-'7-86 H.H.R, - Elk Idland 3% Snyter -24.1
5.vK. River - 1 mi. ¢
Cecar Cr. 327 09-12-86 S.Pk. River ~ Gorge Hole —_ Angler +6.9
Forest Cr. 258 04-16~6  H.!I1.R, -~ Riverside Cr. ~306 Angler -26.4
Y4, K, - Dry Park Cr, 288 07-26~06 Sp.1 . River - 1/2 mi. upstream ~365 Anyler 420.0
vt %, - Dry Park Cr. 315 06-20~06 HH.R., - Dry Park Cr. ~33% Ang ler 0.0
S.F%. River -
farrison Cr. 43 10-08~-66 HW.H.R, - Deadhorse Cr. 330 Argler -39.1
-24-45  Encry Cr. 68 05-23-66 Eaery Cr. 351 Angler —
07-:1-35  smery Cr. 4 06-07-66  Hunycy Horse Bay -a10 Angler .5
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Appendix H2. Tagging and return information for westslope cutthroat trout tagged in the
South Fork of the Flathead River in the 30ob Marshall Wilderness area and
recaptured by anglers, 1986.

Tagging Data Return Data
Location Location Distance
Date River Mile Length (ma) Date River Mile Moved (kwm)
07-16-85 70.8 251 07- 2-86 ? -
07-16~85 70.8 323 08~29-86 70.8 .0
08~05~85 0.8 350 07-29-86 70.8 0.0
07-18-85 na 290 07~29~-b6 88.0 +25.3
07-18-85 n.3 355 08-16-56 79.3 +11.3
08-05~-85 74.2 258 07-07-8¢ 64.4 ~13.2
08-05~85 4.2 268 07-28~6 24.2 0.2
08-05~45 74.2 291 06-01-3v 4.2 Q.0
08-05~-85 74.2 295 07-22-86 14.2 0.0
07~-16-16 74.2 272 07-21-3% 74.2 0.0
07-16-86 74.2 250 cH-16-86 74.2 0,0
07-15-85 75.0 261 C7-18-86 2.0 0.0
07-15-66 7.0 283 07-18~s 75.0 u.0
07-15-86 75.2 298 08-11~-56 75.2 C.u
07-15-86 7.3 28 07-31-36 79.3 v.2
07-14~86 82.9 282 07-31-66 2.9 (]
07-.4-86 8.9 N2 07-30-56 2.9 0.0
07-14~86 82.9 299 07-30-14 0.9 G.0
07-15-86 82,9 298 07-31-86 y2.9 0.0
0715~ 82.9 261 07-18-86 §52.9 v.0
07-15-86 8.9 283 07-13-46 2.9 0.0
07-12-86 82.9 344 10-07-86 8,9 u.0
07-14-86 4.9 287 07-30-d6 84.9 0.9
07-14-86 84.9 292 07-30~45 84,9 c.0
07-14-8¢ 94.9 7 C71-2>-86 8z.9 -3.0
07-25-86 84.9 383 07—~ 2-36 ? ?
07-15-86 B4.9 314 07- 2-86 ? ?
07-14~-16 87.5 251 07-23-8 87.5 G.0
07-17-85 88.0 335 06-29-86 88.0 9.0
07-17-85 88.0 290 07-14-v6 89.0 .0
07-19-85 $4.0 315 07-14-86 88.0 c.0
Q7-19-85 84.0 255 U7-14~-6 88.0 v.0
Q7~-23-86 88.0 3 U7 286 ? 2
07-13-86 8.0 314 07~ 2-86 ? ?
07-14-86 89.0 274 G7-23~b6 8.0 6.0
07-~14-86 £3.0 262 ? 2 ?
07-14-86 HR.0 265 07-21-86 B8.0 0.0
07-14-86 88.0 290 07-22-t% 88.0 0.0
07-13~86 92.5 335 07-26-86 92.5 0.0
07-22-86 9.4 312 09- 72-86 9.4 0.0
07-12-86 95.4 276 09~ ?2-is 5.4 0.9
07-10-6% 99.0 355 09-18-96 62,9 -25.9
07-10-86 99.0 294 ? ? ?
07-10-86 99.0 340 ? ? ?
07-10-66 100.0 3:0 2 100.0 0.0
97-20-b0 100.3 260 09-08~-06 95.4 -1.9
07-11-86 100.3 2% ? ? ?
07-18-85 104.6 305 07-12-86 104.6 0.0
07-.9-85 104.6 250 07-13-86 88.6 -2%.7
07-15-86 104.6 340 08-06-36 99.0 ~4.0
07-25~<6 104.6 350 07~ 2-86 2? ?
07-15-86 104.6 330 07- »-46 ? ?
07-15-86 164.6 300 G7- 2-d6 2 ?
07-15~t6 104.8 36 37— - ? ?
07-15-80 194.6 ) C7=-28-46 104.6 .0
07~1%-ub 104.6 288 15-0u-Uo 104.6 0.9
07-6-b6 195.0 285 OU~-12-0, 64.9 =32.3
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APPENDI X |

Length frequency diagrams of westslope cutthroat trout and bull trout
caught by anglers fromHungry Horse Reservoir 1966.
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Appendi x 11. Length frequency diagram of westslope cut-
throat trout caught by anglers from Hungry

Horse Reservoir, 1986.
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Appendi x 12. Length frequency diagrans of bull trout

caught by anglers from Hungry Horse
Reservoir, 1986.
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